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CLAIMS 



[Claim(s)] 

[Claim 1] The sound absorbing and insulating structure characterized by having consisted of at least four 
layers arranged from the sound-source side in order of the 1st panel layer, an acoustic-material layer, the 1st 
air space, and the 2nd panel layer, and equipping said acoustic-material layer with permeability. 
[Claim 2] The 2nd panel layer consists of resin without permeability except a through tube, and it has the 
through tube whose numerical aperture [ as opposed to 0.5 - 10 kg/m2 and its area in the surface density ] is 
1 - 50%. While the range of the surface ratio (the panel [ 2nd ] stratification-plane product: acoustic-material 
stratification plane product) to an acoustic-material layer is 1 :5-5:l The sound absorbing and insulating 
structure according to claim 1 which the maximum section thickness of the 1 st air space is 1 0% or more of 
the overall thickness maximum section of the sound absorbing and insulating structure concerned, and is 
characterized by having seen to the volume of the 1 st air space and the contents whose floor area ratio is 1 0 
- 90% occupying. 

[Claim 3] The sound absorbing and insulating structure according to claim 2 which the pulse duty factor of 
contents [ as opposed to / surface ratio / as opposed to an acoustic-material layer in the numerical aperture of 
the through tube of the 2nd panel layer / the 1st air-space volume in the range of 1 :3-3:l and the maximum 
section thickness of the 1st air space ] sees 5 to 40% 30% or more of the overall thickness maximum section 
of a sound absorbing and insulating structure, and is characterized by being 40 - 90% in a floor area ratio. 
[Claim 4] The sound absorbing and insulating structure according to claim 3 which the pulse duty factor of 
contents [ as opposed to / surface ratio / as opposed to / surface density / of the 2nd panel layer / an acoustic- 
material layer in the numerical aperture of 3 - 5 kg/m2 and a through tube / the 1 st air-space volume in the 
range of 1 :2-2:l and the maximum section thickness of the 1st air space ] sees 10 to 30% 50% or more of 
the overall thickness maximum section of a sound absorbing and insulating structure, and is characterized by 
being 50 - 90% in a floor area ratio. 

[Claim 5] It consists of at least six layers arranged by the pan of the 1st panel layer in order of the 2nd air 
space and the 3rd panel layer towards the sound-source side at the sound-source side. The 1st panel layer 
and the 3rd panel layer do not have permeability except a through tube. The 2nd air layer thickness is 10 - 
60% of the sound absorbing and insulating structure overall thickness concerned, and see to the volume of 
the 2nd air space and the contents whose floor area ratio is 10 - 90% occupy. The 1st air-space side of an 
acoustic-material layer is equipped with permeability, and the 2nd panel layer consists of resin of surface 
density 0.5 without permeability - 10 kg/m2 except a through tube. While it has the through tube whose 
numerical aperture to the area is 1 - 50% and the range of the surface ratio (the panel [ 2nd ] stratification- 
plane product: acoustic-material stratification plane product) to an acoustic-material layer is 1 :5-5:l The 
sound absorbing and insulating structure according to claim 1 which the maximum section thickness of the 
1st air space is 5% or more of the overall thickness maximum section of the sound absorbing and insulating 
structure concerned, and is characterized by having seen to the volume of the 1 st air space and contents of 
1 0 - 90% of floor area ratios occupying. 

[Claim 6] The 2nd air layer thickness is 20 - 50% of the sound absorbing and insulating structure overall 
thickness concerned. The numerical aperture of 3 - 5 kg/m2 and a through tube 10 - 30%, [ the surface 
density of the 2nd panel layer ] The sound absorbing and insulating structure according to claim 5 which the 
pulse duty factor of contents [ as opposed to / surface ratio / to an acoustic-material layer / the 1 st air-space 
volume in the range of 1 :2-2:l and the maximum section thickness of the 1st air space ] sees 25% or more of 
the overall thickness maximum section of a sound absorbing and insulating structure, and is characterized by 
being 50 - 90% in a floor area ratio. 

[Claim 7] The sound-absorption-and-insulation object according to claim 2 to 6 characterized by the 
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bending elastic modulus in the minimum thickness sections other than the through tube periphery of an 
acoustic-material layer being 100-2000kPa. 

[Claim 8] The sound-absorption-and-insulation object according to claim 7 characterized by the bending 
elastic modulus in the minimum thickness sections other than the through tube periphery of an acoustic- 
material layer being 500-1 500kPa. 

[Claim 9] The sound absorbing and insulating structure according to claim 1 to 8 characterized by equipping 
the acoustic-material layer with the multilayer structure more than two-layer [ from which apparent density 
gravity differs ]. 

[Claim 10] The sound absorbing and insulating structure according to claim 9 by which it is consisting [ the 
high density layer of an acoustic-material layer / of fiber ] characterized. 

[Claim 1 1 ] The sound absorbing and insulating structure according to claim 1 0 characterized by the bending 

elastic modulus in the minimum thickness section of a high density layer being 1 -500MPa. 

[Claim 12] The sound absorbing and insulating structure according to claim 1 1 characterized by the bending 

elastic modulus in the minimum thickness section of a high density layer being 5-300MPa. 

[Claim 13] The sound absorbing and insulating structure according to claim 9 by which it is having [ the 

high density layer of an acoustic-material layer consists of resin, and penetrates the acoustic-material layer 

concerned, and also ]-besides through tube for component mounting-opening of 1 - 80% of numerical 

apertures to the area characterized. 

[Claim 14] The sound absorbing and insulating structure according to claim 13 by which it is being [ the 

numerical aperture of opening of an acoustic-material layer / 20 - 50% ] characterized. 

[Claim 15] The sound absorbing and insulating structure according to claim 2 to 14 which the 2nd panel 

layer consists of two or more layers, and is characterized by at least one of layers [ them ] being a fiber 

layer. 

[Claim 16] The sound absorbing and insulating structure according to claim 2 to 15 characterized by having 
a fiber layer in the air space of one side of the 1 st and 2nd air spaces, or both. 

[Claim 17] A sound absorbing and insulating structure given in either of claims 10, 11, 12, 15, and 16 
characterized by a fiber layer consisting of the staple fiber 50 which are the diameter of fiber of 5-100 
micrometers, and the fiber length of 30- 100mm - 95 mass %, and five to adhesion component 50 mass %. 
[Claim 18] The sound absorbing and insulating structure according to claim 17 characterized by fiber 
consisting of polyester. 

[Claim 19] The sound absorbing and insulating structure according to claim 1 to 18 characterized by having 
used it for the dash insulator for automobiles which has 4 layer structures and is located in a vehicle interior- 
of-a-room side by using as the 1 st panel the septum which separates the engine room of an automobile, and 
the vehicle interior of a room. 

[Claim 20] The sound absorbing and insulating structure according to claim 5 to 1 8 characterized by having 
used it for the dash insulator for automobiles which has 6 layer structures, used as the 3rd panel layer the 
panel in an engine room which constitutes the car body of an automobile, and used as the 1st panel the 
septum which separates an engine room and the vehicle interior of a room. 

[Claim 21] It has at least one contents whose floor area ratio over the sum total volume of an acoustic- 
material layer and the 1st air space is 10 - 90%. The setting sum total area of an acoustic-material layer is 
[ the setting sum total thickness of 5 - 90% of the area of the 2nd panel layer and the 1st air space ] 3 - 70% 
of the maximum thickness of the sound absorbing and insulating structure concerned. The 1st panel layer 
has the through tube whose numerical aperture to the whole surface product is 1 - 50%. And the sound 
absorbing and insulating structure according to claim 1 which is equipped with the part which has 
permeability in addition to a through tube in 30 - 100% of range by the ratio to whole surface products other 
than a through tube, and is characterized by surface density being 0.5 - 10 kg/m2. 
[Claim 22] It is the sound absorbing and insulating structure according to claim 21 characterized by 
consisting of at least five layers equipped with the 3rd panel layer between an acoustic-material layer and 
the 1st air space, and for a **** 3 panel layer having a through tube, setting it as the 1st panel layer and the 
2nd panel layer through an acoustic-material layer or the 1 st air space, for the numerical aperture of the 
through tube to the whole surface product being 1 - 50%, and surface density being 0.5 - 10 kg/m2. 
[Claim 23] The floor area ratio of the contents to the sum total volume of an acoustic-material layer and the 
1st air space 50 - 90%, The setting sum total thickness of the 1st air space 15 - 50% of the maximum 
thickness of a sound absorbing and insulating structure The ratio to whole surface products other than the 
through tube of the part where the surface density of the 3rd panel layer is l-5kg/m2, and the 1st panel layer 
has permeability is the sound absorbing and insulating structure according to claim 22 characterized by 

http://www4.ipdl.ncipi.go jp/cgi-bin/tran_web_cgi_ejje?u=http%3A%2F%>2Fwww4.ipdl.ncipi.... 3/30/2006 



JP,2002-073036,A [CLAIMS] 



Page 3 of 3 



being 50 - 100% and surface density being 1 - 5 kg/m2. 

[Claim 24] The sound absorbing and insulating structure according to claim 21 to 23 characterized by the 
quantity of airflow in the minimum thickness section of a part which has the permeability of the 1st panel 
layer being 1 - 1 0cm3/cm2andsec. 

[Claim 25] The sound absorbing and insulating structure according to claim 21 to 24 characterized by the 
bending elastic modulus in the minimum thickness section of a part which has the permeability of the 1 st 
panel layer being 500-1 500kPa. 

[Claim 26] The sound absorbing and insulating structure according to claim 21 to 25 characterized by for 
spacing of the 1 st panel layer and the 2nd panel layer being 80 - 1 20% which set up sound absorption 
characteristics of the quarter- wave length of a frequency, and the 1st panel layer thickness being 1/8 or less 
wave of said specific frequency. 

[Claim 27] The sound absorbing and insulating structure according to claim 21 to 26 characterized by for 
the 1st panel layer consisting of two or more layers, and at least one of layers [ them ] consisting of a fiber 
layer. 

[Claim 28] The sound absorbing and insulating structure according to claim 21 to 27 characterized by the 
part which has the permeability of the 1 st panel layer consisting of a fiber layer. 

[Claim 29] The sound absorbing and insulating structure according to claim 27 or 28 characterized by a 
fiber layer consisting of the fiber 50 which is 5-150 micrometers of diameters of fiber - 95 mass %, and five 
to adhesion component 50 mass %. 

[Claim 30] The sound absorbing and insulating structure according to claim 29 characterized by fiber 
consisting of polyester. 

[Claim 31] The sound absorbing and insulating structure according to claim 21 to 30 characterized by for 
the 1st panel layer being the rear par eel trim section for automobiles located in a vehicle interior-of-a-room 
side, and the 2nd panel layer being the car-body panel of an automobile. 

[Claim 32] The sound absorbing and insulating structure according to claim 21 to 30 characterized by for 
the 1st panel layer being the pillar trim section for automobiles located in a vehicle interior-of-a-room side, 
and the 2nd panel layer being the car-body external panel of an automobile. 

[Claim 33] The sound absorbing and insulating structure according to claim 21 to 30 characterized by for 
the 1 st panel layer being the door trim section for automobiles located in a vehicle interior-of-a-room side, 
and the 2nd panel layer being the car-body external panel of an automobile. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention can be used as a sound absorption and insulation material for cars, in 
order to reduce noise of the vehicle interior of a room, such as an automobile, and it relates to the sound 
absorbing and insulating structure with which the noise insulation engine performance has been improved 
remarkably. 
[0002] 

[Description of the Prior Art] The sound absorption and insulation material is used for various parts, such as 
a house, a rail car, an aircraft, and a car, the limit according to the part will be received and the thing of the 
most suitable type will be used. About what is used especially for a car, weight, a tooth space, etc. will be 
seasoned with a great constraint, it is more light and the sound absorption and insulation material which 
does not take a tooth space is called for. 

[0003] For example, the dash insulator for automobiles consisted of the acoustic-material section and the 
epidermis section, and has made improvement in the engine performance, and an improvement 
conventionally such a fiber configuration of the acoustic-material section, and by making the weight of the 
epidermis section increase. Moreover, also in other sound absorption and insulation materials, natural fibers, 
such as felt, were installed in the required part of sound absorption and insulation, and in order to improve 
the engine performance, it has corresponded with the means of making the amount used increase. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the technique by the increment in weight of such 
the acoustic-material section, considering [ by the increment in the amount used ] the increase of cost, 
sound-absorbing-and-insulating ability did not improve so much, but it had become what has bad 
effectiveness, and especially the thing for which the sound-absorbing-and-insulating ability of a low 
frequency field 500Hz or less is effectively raised by this approach was difficult. And when asked for the 
further improvement in the engine performance from the present configuration, the increase of weight and 
the increase of the volume became indispensable, aggravation of fuel consumption is caused, there is a 
trouble of being contrary to environmental protection, and it had become a technical problem in the 
conventional sound absorbing and insulating structure to cancel such a trouble. 
[0005] 

[Objects of the Invention] This invention is made paying attention to the above-mentioned technical 
problem in the conventional sound absorbing and insulating structure, is lightweight, and is excellent in 
sound-absorbing-and-insulating ability, and aims at offering the suitable sound absorbing and insulating 
structure for sound absorption and insulation materials, such as an automobile. 
[0006] 

[Means for Solving the Problem] The sound absorbing and insulating structure concerning claim 1 of this 
invention consists of at least four layers arranged from the sound-source side in order of the 1st panel layer, 
an acoustic-material layer, the 1st air space, and the 2nd panel layer, is characterized by considering as the 
configuration said whose acoustic-material layer is equipped with permeability, and makes it conventional 
The means for solving a technical problem which mentioned above such a configuration in a sound 
absorbing and insulating structure. 

[0007] In the sound absorbing and insulating structure concerning claim 2 as one gestalt of the sound 
absorbing and insulating structure operation concerning this invention The 2nd panel layer consists of resin 
without permeability except a through tube, and it has the through tube whose numerical aperture [ as 
opposed to 0.5 - 10 kg/m2 and its area in the surface density ] is 1 - 50%. While the range of the surface 
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ratio (the panel [ 2nd ] stratification-plane product: acoustic-material stratification plane product) to an 
acoustic-material layer is 1 :5-5:l The maximum section thickness of the 1st air space is 10% or more of the 
overall thickness maximum section of the sound absorbing and insulating structure concerned, and it 
considers as the configuration which saw to the volume of the 1 st air space and the contents whose floor 
area ratio is 10 - 90% occupy. Similarly as an operation gestalt In the sound absorbing and insulating 
structure concerning claim 3 the numerical aperture of the through tube of the 2nd panel layer 5 - 40%, The 
range of 1 :3-3:l and the maximum section thickness of the 1st air space 30% or more of the overall 
thickness maximum section of a sound absorbing and insulating structure [ the surface ratio to an acoustic- 
material layer ] In the sound absorbing and insulating structure concerning [ the pulse duty factor of the 
contents to the 1st air-space volume sees, consider as the configuration which is 40 - 90% in a floor area 
ratio and ] claim 4 The numerical aperture of 3 - 5 kg/m2 and a through tube 10 - 30%, [ the surface density 
of the 2nd panel layer ] The range of 1 :2-2:l and the maximum section thickness of the 1st air space 50% or 
more of the overall thickness maximum section of a sound absorbing and insulating structure [ the surface 
ratio to an acoustic-material layer ] In the sound absorbing and insulating structure concerning [ the pulse 
duty factor of the contents to the 1st air-space volume sees, consider as the configuration which is 50 - 90% 
in a floor area ratio and ] claim 5 It consists of at least six layers arranged by the pan of the 1 st panel layer in 
order of the 2nd air space and the 3rd panel layer towards the sound-source side at the sound-source side. 
The 1st panel layer and the 3rd panel layer do not have permeability except a through tube. The 2nd air layer 
thickness is 10 - 60% of the sound absorbing and insulating structure overall thickness concerned, and see to 
the volume of the 2nd air space and the contents whose floor area ratio is 1 0 - 90% occupy. The 1 st air- 
space side of an acoustic-material layer is equipped with permeability, and the 2nd panel layer consists of 
resin of surface density 0.5 without permeability - 10 kg/m2 except a through tube. While it has the through 
tube whose numerical aperture to the area is 1 - 50% and the range of the surface ratio (the panel [ 2nd ] 
stratification-plane product: acoustic-material stratification plane product) to an acoustic-material layer is 
1 :5-5:l The maximum section thickness of the 1st air space is 5% or more of the overall thickness maximum 
section of the sound absorbing and insulating structure concerned. In the sound absorbing and insulating 
structure concerning [ consider as the configuration which saw to the volume of the 1st air space and 
contents of 10 - 90% of floor area ratios occupy, and ] claim 6 The 2nd air layer thickness is 20 - 50% of the 
sound absorbing and insulating structure overall thickness concerned. The numerical aperture of 3 - 5 kg/m2 
and a through tube 10 - 30%, [ the surface density of the 2nd panel layer ] Surface ratio to an acoustic- 
material layer is characterized by for the pulse duty factor of contents [ as opposed to 25% or more of the 
overall thickness maximum section of a sound absorbing and insulating structure and the 1 st air-space 
volume in the range of 1 :2-2:l and the maximum section thickness of the 1st air space ] having seen, and 
considering as the configuration which is 50 - 90% in a floor area ratio. 

[0008] Moreover, it sets to the sound absorbing and insulating structure concerning claim 7 of this 
invention. The bending elastic modulus in the minimum thickness sections other than the through tube 
periphery of an acoustic-material layer 100 to 2000 kPa still more desirably In the sound absorbing and 
insulating structure concerning [ as indicated to claim 8, can be referred to as 500-1500kPa, and ] claim 9 
Making an acoustic-material layer into the multilayer structure more than two-layer [ from which apparent 
density gravity differs ], and a high density layer [ in / as further indicated to claim 10 / the multilayer 
structure ] shall be consisted of fiber. And one to 500 MPa, as indicated to claim 1 1, the bending elastic 
modulus in the minimum thickness section of the high density layer can be set to 5-300MPa, as indicated to 
claim 12 still more desirably. 

[0009] It is desirable for the high density layer of an acoustic-material layer to consist of resin, to penetrate 
the acoustic-material layer concerned, and also to consider as the configuration which has opening of 1 - 
80% of numerical apertures to that area besides the through tube for component mounting, and to consider 
as 20 - 50% of range in the sound absorbing and insulating structure concerning claim 13, furthermore, as 
this numerical aperture is indicated to claim 14. 

[0010] Moreover, it sets to the sound absorbing and insulating structure concerning claim 15. In the sound 
absorbing and insulating structure concerning the configuration and claim 1 6 the 2nd panel layer consists of 
two or more layers, and at least one of whose layers [ them ] is a fiber layer Consider as the configuration 
which has a fiber layer in the air space of one side of the 1 st and 2nd air spaces, or both, and in these fiber 
layer, i.e., a fiber layer also including said high density layer which consists of fiber As indicated to claim 
17, 5-100 micrometers of diameters of fiber, the staple fiber 50 with a fiber length of 30- 100mm - 95 mass 
%, What consists of five to adhesion component 50 mass % can be used, and it is desirable as the material to 
use polyester fiber, as indicated to claim 18. 
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[001 1] In the sound absorbing and insulating structure concerning claim 19 of this invention It considers as 
the configuration currently used for the dash insulator for automobiles which has 4 layer structures and is 
located in a vehicle interior-of-a-room side by using as the 1 st panel the septum which separates the engine 
room of an automobile, and the vehicle interior of a room. In the sound absorbing and insulating structure 
concerning claim 20 It is characterized by considering as the configuration currently used for the dash 
insulator for automobiles which has 6 layer structures, used as the 3rd panel layer the panel in an engine 
room which constitutes the car body of an automobile, and used as the 1 st panel the septum which separates 
an engine room and the vehicle interior of a room. 

[0012] Furthermore, it sets to the sound absorbing and insulating structure concerning claim 21 of this 
invention. It has at least one contents whose floor area ratio over the sum total volume of an acoustic- 
material layer and the 1st air space is 10 - 90%. The setting sum total area of an acoustic-material layer is 
[ the setting sum total thickness of 5 - 90% of the area of the 2nd panel layer and the 1st air space ] 3 - 70% 
of the maximum thickness of the sound absorbing and insulating structure concerned. The 1st panel layer 
has the through tube whose numerical aperture to the whole surface product is 1 - 50%. And it has the part 
which has permeability in addition to a through tube in 30 - 100% of range by the ratio to whole surface 
products other than a through tube. In the sound absorbing and insulating structure concerning [ consider as 
the configuration whose surface density is 0.5-10 kg/m2, and ] claim 22 It consists of at least five layers 
equipped with the 3rd panel layer between an acoustic-material layer and the 1st air space. This 3rd panel 
layer has a through tube, and is set as the 1 st panel layer and the 2nd panel layer through an acoustic- 
material layer or the 1st air space. In the sound absorbing and insulating structure concerning [ consider as 
the configuration whose surface density the numerical aperture of the through tube to the whole surface 
product is 1 - 50%, and is 0.5-10 kg/m2, and ] claim 23 The floor area ratio of the contents to the sum total 
volume of an acoustic-material layer and the 1st air space 50 - 90%, The setting sum total thickness of the 
1st air space 15 - 50% of the maximum thickness of a sound absorbing and insulating structure The surface 
density of the 3rd panel layer is 1 - 5 kg/m2, the ratio to whole surface products other than the through tube 
of the part which has permeability is 50 - 100%, and the 1st panel layer is considered as the configuration 
whose surface density is l-5kg/m2. 

[0013] and about the part which has the permeability of the 1st panel layer As are indicated to claim 24, and 
quantity of airflow in the minimum thickness section could be made into l-10cm3/cm2andsec. and being 
indicated to claim 25 As the bending elastic modulus of the part concerned could be set to 500-1 500kPa and 
indicated to claim 26 Spacing of the 1st panel layer and the 2nd panel layer is 80 - 120% which set up sound 
absorption characteristics of the quarter-wave length of a frequency, and the 1st panel layer thickness is 1/8 
or less wave of said specific frequency. Furthermore, as are indicated to claim 27 and at least one of them is 
indicated to considering as a fiber layer, and claim 28 as what consists the 1st panel layer of two or more 
layers The part which has the permeability of the 1st panel layer shall be consisted of a fiber layer. About 
these fiber layer As are indicated to claim 29, and it should consist of fiber 50 of 5-150 micrometers of 
diameters of fiber - 95 mass %, and five to adhesion component 50 mass % and being further indicated to 
claim 30, considering as polyester fiber is desirable. 

[0014] And it sets to the sound absorbing and insulating structure concerning claim 31 further. In the sound 
absorbing and insulating structure concerning [ consider as the configuration whose 1st panel layer is the 
rear par eel trim section for automobiles located in a vehicle interior-of-a-room side and whose 2nd panel 
layer is the car-body panel of an automobile, and ] claim 32 In the sound absorbing and insulating structure 
concerning [ consider as the configuration whose 1st panel layer is the pillar trim section for automobiles 
located in a vehicle interior-of-a-room side and whose 2nd panel layer is the car-body external panel of an 
automobile, and ] claim 33 The 1st panel layer is the door trim section for automobiles located in a vehicle 
interior-of-a-room side, and it is characterized by considering as the configuration whose 2nd panel layer is 
the car-body external panel of an automobile, and considering as conventional The means for solving a 
technical problem which mentioned above such a configuration in a sound absorbing and insulating 
structure. 
[0015] 

[Embodiment of the Invention] In the sound absorbing and insulating structure concerning this invention, 
improvement in the further sound-absorbing-and-insulating ability is enabled by considering as the 
configuration which consists of at least four layers arranged from the sound-source side in order of the 1st 
panel layer, the acoustic-material layer, the air space, and the 2nd panel layer, and is indicated below. 
[0016] While drawing 1 is the sectional side elevation showing the operation gestalt with which the sound 
absorbing and insulating structure of this invention was carried in the automobile, and uses as the 1st panel 
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layer 2 the septum which separates the engine room of an automobile, and the vehicle interior of a room in 
this case and the acoustic-material layer 3 and an air space (the 1st air space) 4 are arranged at a vehicle 
interior-of-a-room side, the instrument panel of the vehicle interior of a room is attached as the 2nd panel 
layer 6, and a sound absorbing and insulating structure 1 is formed of such a configuration. 
[0017] It is the side cross section showing the sound absorbing and insulating structure 1 with which the 
acoustic-material layer 3 consists of a monolayer, and in this operation gestalt, the through tubes 2a and 3a 
which penetrate the 1 st panel layer 2 and the acoustic-material layer 3 are formed, and drawing 2 penetrates 
the 1st panel layer 2 and the acoustic-material layer 3, and attaches other components. Although through 
tube 6a is similarly prepared in the 2nd panel layer 6, it may not restrict that it is in agreement with the 
above mentioned through tubes 2a and 3a, but the components from the contents 5 in the 1st air space may 
penetrate. 

[0018] Drawing 23 does not show the conventional example of such a sound absorbing and insulating 
structure, the front face of the acoustic-material layer 3 is covered with the epidermis material 51 which 
consists of resin without permeability in the case of the conventional sound absorbing and insulating 
structure 50, and the acoustic-material layer 3, the epidermis material 51, and an air space 4 are arranged 
[ septum ] between them in the 1st panel layer 2 and the instrument panel of the vehicle interior of a room, 
using as the 2nd panel layer 6 the septum which separates an engine room and the vehicle interior of a room 
similarly. 

[0019] Namely, although most sounds which once escaped from acoustic material by existence of the 
epidermis material 51 without permeability did not absorb sound again in the acoustic-material layer 3 in the 
configuration of the conventional sound absorbing and insulating structure 50 In the sound absorbing and 
insulating structure 1 of this invention, by losing epidermis material or using epidermis material with 
permeability, the sound which has passed through the acoustic-material layer 3 is reflected by the 2nd panel 
layer 6, and since it absorbs sound efficiently in the acoustic-material layer 3 again, sound-absorbing-and- 
insulating ability will improve. 

[0020] As for the 2nd panel layer 6, it is desirable to consist of resin which does not have permeability 
except through tube 6a, to have the through tube whose numerical aperture [ as opposed to 0.5 - 10 kg/m2 
and the 2nd panel stratification plane product in surface density ] is 1 - 50%, and for the surface ratio (the 
panel [ 2nd ] stratification-plane product: acoustic-material stratification plane product) to the acoustic- 
material layer 3 to set to 1:5-5:1. That is, if the 2nd panel layer 6 has permeability except a through tube, 
sufficient noise insulation engine performance will no longer be obtained from a sound penetrating. Since 
the total weight of a sound absorbing and insulating structure becomes large too much in the surface density 
which the surface density of the configuration holdout of the 2nd panel layer itself of the 2nd panel layer 6 is 
lost by less than two 0.5 kg/m, and it becomes impossible to maintain the configuration of a sound absorbing 
and insulating structure, and exceeds 10 kg/m2, it is not desirable. Preferably, it is surface density 3-5 
kg/m2 By carrying out, configuration holdout will also fully be secured, the sound penetrated from the 
acoustic-material layer 3 will fully be reflected, and the sound which penetrates the 2nd panel layer 6 
concerned will be mitigated. 

[002 1 ] Moreover, if there is a through tube which attaching other components stops suiting and exceeds 
50% when the numerical aperture of the through tube of the 2nd panel layer 6 uses as a sound absorbing and 
insulating structure for automobiles at less than 1%, a sound cannot fully be intercepted as the 2nd panel 
layer, but sound-absorbing- and-insulating ability will fall. Preferably, reservation of the tooth space for 
component mounting and reservation of sufficient noise insulation engine performance will be made by 
making a numerical aperture into 10 - 30% still more preferably 5 to 40%. 

[0022] The through tube said here was prepared in the 2nd panel itself, and also it means the pore for 
member attachment. The space by the acoustic-material layer 3 and the 2nd panel layer 6 being separated is 
treated as the 1st air space 4. For example, although the uncoupling section between the acoustic-material 
layers 3 and the 2nd panel layers 6 in drawing 2 can grasp the through tube of the 2nd panel layer 6 since the 
2nd panel layer 6 has not reached the acoustic-material layer 3, it is not contained in the through tube said 
here. 

[0023] If the surface ratio to the acoustic-material layer 3 of the 2nd panel layer 6 has the too small 2nd 
panel layer 6 at less than 1 :5, and sufficient effect of intercepting noise is not acquired but 5: 1 is exceeded, 
since the 2nd panel layer 6 will become large too much, it is not suitable for an automotive application. 
Preferably, 1 :3-3:l, and by considering as the range of 1 :2-2:l still more preferably, an effect of intercepting 
noise is fully acquired and it is used suitable for the vehicle interior of a room as an automotive application. 
[0024] It is necessary to face constituting the sound absorbing and insulating structure concerned from such 
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surface ratio, and neither the acoustic-material layer 3 nor the 2nd panel layer 6 needs to be a flat surface. 
What was both fabricated by the body panel configuration as an outermost panel layer and the configuration 
of the installment panel of the vehicle interior of a room can be used. Although a difference will arise in 
each area at this time, a setup in within the limits of the above-mentioned surface ratio is possible. 
[0025] It is desirable for 10 - 90% of contents 5 to occupy [ the maximum distance Tl from the maximum 
section thickness 6, i.e., 2nd panel layer, of the 1st air space 4 to the acoustic-material layer 3 ] with an 
appearance floor area ratio to the volume of the 1st air space 4 in 10% or more of the overall thickness 
maximum section TO of the sound absorbing and insulating structure concerned. The maximum section 
thickness Tl of the 1st air space 2 becomes the same thing substantially in less than 10% of the overall 
thickness maximum section to have not formed the 1st air space 4, and the effectiveness of sufficient 
improvement in sound-absorbing-and-insulating ability is not acquired. The sound reflected from the 2nd 
panel layer 6 by having formed the 1st air space 4 and the sound which invades from the vehicle interior of a 
room come to absorb sound efficiently in the acoustic-material layer 3 by considering as 50% or more still 
more preferably 30% or more preferably. 

[0026] When the appearance floor area ratio of contents 5 is less than 10% to the volume of the 1st air space 
4, the absorption-of-sound effectiveness by attenuation by reflection of the sound between the contents in 
the 1st air space becomes less enough. The absorption-of-sound effectiveness will become still better by 
considering as 50% or more still more preferably 40% or more preferably. Moreover, in order that the 
propagation path of the reflected sound to the acoustic-material layer 3 may decrease since contents 5 
increase if a floor area ratio exceeds 90%, the improvement width of face of sound-absorbing-and-insulating 
ability becomes a small thing. 

[0027] Moreover, the thing for which the 2nd air space 7 and the 3rd panel layer 8 are formed in the sound- 
source side of the 1st panel layer 2 as shown in drawing 3, That is, sound-absorbing-and-insulating ability 
improves further by consisting of at least six layers arranged from the sound-source side in order of the 3rd 
panel layer 8, the 2nd air space 7, the 1st panel layer 2, the acoustic-material layer 3, the 1st air space 4, and 
the 2nd panel layer 6, and considering as the following configurations further. 

[0028] First, as for the 1st panel layer 2 and the 3rd panel layer 8, it is desirable not to have permeability. 
When permeability is in these panel layer, insulation is lost and there is an inclination for the engine 
performance of the sound absorbing and insulating structure concerned to fall greatly. 
[0029] As for the distance T2 between the 3rd panel layer 8 and the 1st panel layer 2, i.e., the thickness of 
the 2nd air space 7, it is desirable that it is 10 - 60% of the sound absorbing and insulating structure overall 
thickness TO concerned. By considering as the distance of this range, the large thickness as a sound 
absorbing and insulating structure can be taken, and sound-absorbing-and-insulating ability is improved 
greatly. Since between septa becomes small few as for the effectiveness of an engine-performance 
improvement even if the thickness T2 of the 2nd air space 7 establishes the distance between septa at less 
than 10%, it also becomes difficult to dedicate contents 9 in the 2nd air space. Conversely, if it exceeds 
60%, in order that between about [ that the layout in an engine room becomes difficult ] and a panel may 
separate too much, the sound of a surroundings lump from the 1st air space 4 will become large, and the 
improvement effect of the noise insulation engine performance will also become small. It is more desirable 
to make thickness T2 of the 2nd air space 7 into 20 - 50% of range of the sound absorbing and insulating 
structure overall thickness TO, it becomes what has a more remarkable engine-performance improvement 
effect by this, and the layout of the 2nd air-space contents 9 will also become easy. 
[0030] Furthermore, the inside of the 2nd air space is seen to the volume, and the contents 9 of the range 
whose floor area ratio is 10 - 90% occupy. Since ventilation resistance sufficient within the 2nd air space is 
not obtained unless it fills the floor area ratio of contents 9 to 10%, the noise insulation engine performance 
falls. Moreover, if it exceeds 90%, since contents increase too much and the solid-state propagation 
component of vibration or the noise increases, it is not desirable. He improves and is trying to improve the 
engine performance about the 2nd panel 6 with the same means as the sound absorbing and insulating 
structure which consists of the four above-mentioned layers. 

[0031] About the acoustic-material layer 3, it is desirable for the bending elastic modulus in the minimum 
thickness section to be 100-2000kPa. Since a bending elastic modulus is [ become ] easy to deform in less 
than 100 kPas at the time of the attachment to about [ that it becomes impossible to hold the configuration as 
an acoustic-material layer 3 ] and a car, in order to produce what exceeds 2000kPa(s) conversely preferably, 
since the very big eyes as an acoustic-material layer 3 are needed and about [ causing the increase of 
weight ] and workability falls, it is not desirable. Still better shaping comes to be made by considering as the 
range of 500- 1 500kPa preferably. 
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[0032] Moreover, the acoustic-material layer 3 can be made into the multilayer structure from which 
apparent density gravity differs and which consists of more than two-layer at least. Although the absorption- 
of-sound effectiveness is acquired also by the monolayer, by carrying out the laminating of the layer from 
which a consistency differs, the acoustic-material layer 3 will take false double-wall sound insulating 
construction, and its noise insulation engine performance will improve further. At this time, the layer by the 
side of high density can be used as a fiber layer. 

[0033] The acoustic-material layer 3 is equipped with the high density layer 10 which consists of fiber and 
functions as an acoustic material similarly in the sound absorbing and insulating structure 1 which drawing 4 
shows the operation gestalt of the sound absorbing and insulating structure equipped with the acoustic- 
material layer of such two-layer structure, and is shown in drawing. In this drawing, although the high 
density layer 10 is formed in the air-space 4 side of the acoustic-material layer 3, even if it prepares in the 
1st panel 2 side, it does not interfere. Moreover, if the layer which has permeability in an air-space side 
comes in the case of such an acoustic-material layer of multilayer structure, since the acoustic-material layer 
3 can be made to absorb sound again, a non-permeability layer may be in the 1 st panel side. 
[0034] Drawing 5 shows the operation gestalt which applied the acoustic-material layer of two-layer 
structure to the sound absorbing and insulating structure 1 of 6 layer structures as shown in drawing 3. 
[0035] About the high density side layer 10 in the acoustic-material layers 3 and 10 of multilayer structure, 
the configuration holdout and workability of the acoustic-material layers 3 and 10 are secured by setting 
preferably the bending elastic modulus in the maximum thickness section to 5-300MPa one to 500 MPa. A 
bending elastic modulus higher [ since the high density layer 10 is generally fabricated more thinly than the 
acoustic-material layer 3 ] than the acoustic-material layer 3 in order to hold a configuration is required. 
[0036] In the acoustic-material layer of multilayer structure, the layer by the side of the high density consists 
of resin, this acoustic-material layer is penetrated, and also opening of 1 - 80% of numerical apertures to an 
acoustic-material stratification plane product can be prepared in addition to the through tube for component 
mounting. 

[0037] Drawing 6 and drawing 7 are the side cross sections showing the operation gestalt of the sound 
absorbing and insulating structure possessing the acoustic-material layer of the two-layer structure equipped 
with the high density layer which consists of resin which has such opening, and in order to make the 
acoustic-material layer 3 absorb sound again, opening 1 la is prepared in the high density layer 1 1 which 
consists of resin in the sound absorbing and insulating structure 1 shown in drawing. The configuration of 
this opening 1 1 a, magnitude, especially a number, etc. do not become a problem, but can be made into the 
configuration of the arbitration in consideration of a moldability or configuration holdout. 
[0038] Also when resin is used for the high density layer 1 1, compared with a thing without the 
conventional opening, the absorption-of-sound engine performance improves sharply by preparing 1 % or 
more of opening 11a. On the other hand, in the numerical aperture exceeding 80%, since it becomes sound- 
absorbing-and-insulating ability comparable as the case of a monolayer, the semantics which prepares a high 
density layer by resin is lost. By making a numerical aperture into 20 - 50% preferably, the improvement 
effectiveness in sound-absorbing-and-insulating ability by having considered as multilayer structure with 
resin becomes a positive thing. In addition, the resin said here means the thing of the resin material generally 
used for business, such as a chlorination vinyl sheet and a rubber sheet, as epidermis material. 
[0039] Also with the 2nd panel layer 6, it can consider as multilayer structure and at least one of them can 
be used as a fiber layer. The gestalt of such operation is shown in drawing 8 and drawing 9 . By forming the 
fiber layer 1 2, the absorption-of-sound engine performance will be given to 2nd panel layer 6 the very thing, 
and sound-absorbing-and-insulating ability will improve further. 

[0040] Moreover, the fiber layer 1 2 can also be formed in the inside of the 2nd air space 7 between the 1 st 
panel layer 2 and the 3rd panel layer 8 in the 1st air space 4 between the acoustic-material layer 3 and the 
2nd panel layer 6, or its both, not only the damping effect by reflection of contents but the effectiveness of 
absorption of sound is added, and sound-absorbing-and-insulating ability improves further. 
[0041] Drawing 10 and drawing 1 1 are the side cross sections showing the operation gestalt of such a sound 
absorbing and insulating structure, and the fiber layer 12 is attached to the front face of the contents 5 in the 
1st air space 4 by adhesives in the sound absorbing and insulating structure 1 shown in drawing. This can 
give the absorption-of-sound engine performance also into an air space. In addition, in drawing 1 1 , 
although the example which attached the fiber layer 12 only in the contents 5 in the 1st air space 4 was 
shown, it is also possible to attach the fiber layer 12 in the contents 9 in the 2nd air space 7. 
[0042] The fiber layer 10 used for these sound absorbing and insulating structures, i.e., the high density 
layer of the acoustic-material layer of multilayer structure, and the 2nd panel layer 6 and the fiber layer 12 
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of contents 5 and 9 shall be consisted of 5-100 micrometers of diameters of fiber, the staple fiber 50 with a 
fiber length of 30- 100mm - 95 mass %, and five to adhesion component 50 mass %. And as fiber used for 
these fiber layer, it is desirable to use polyester as a principal component from the point of a mechanical 
strength, workability, and distributivity. 

[0043] In this invention with polyester For example, polyethylene terephthalate (PET), Polybutylene 
terephthalate (PBT), polyethylene tele naphthalate (PEN), Polybutylene naphthalate (PBN), polyethylene 
isophthalate (PEI), The others which are polybutylene isophthalate (PBI), the Pori epsilon caprolactone 
(PCL), etc., What permuted the ethylene glycol component of PET of the glycol component from which 
others differ What permuted (for example, polyhexamethylene terephthalate (PHT)) or a terephthalic-acid 
component of the dibasic acid component from which others differ (polyhexamethylene isophthalate (PHI), 
polyhexamethylene naphthalate (PHN)) is said. Moreover, main copolymers with which a unit consists of 
polyester repeatedly, such as a block copolymer of the copolymerized polyester which made these polyester 
the configuration unit, for example, PBT and a polytetramethylene glycol (PTMG), a copolymer of PET and 
PEI, a copolymer of PBT and PBI, and a copolymer of PBT and PCL, are sufficient. Although it is suitable 
as an adhesion component to use the binder fiber of a sheath-core mold and a side-by-side mold, it is not 
necessarily limited to these. 

[0044] Moreover, although thermosetting resin is mainly used as an adhesion component as a fiber material 
when the felt is used, there is especially no problem and, of course, thermoplastics and binder fiber can also 
be used. 

[0045] As you carry in an automobile the sound absorbing and insulating structure which consists of at least 
four layers which have such a configuration, you make it located in a vehicle interior-of-a-room side and it 
was shown in drawing 1 , it is very effective in improving the silence of the vehicle interior of a room to use 
the body panel of an automobile in the condition of having considered as the 1st panel layer. The body panel 
equivalent to the 1st panel layer may be not only a metal panel but a resin panel, and is not limited 
especially. Moreover, sound deadeners, such as an e-mail sheet, may be attached to the body panel. 
[0046] Moreover, it is very effective also in you carrying similarly in an automobile the sound absorbing 
and insulating structure which consists of at least six layers concerning this invention, making it located in a 
vehicle interior-of-a-room side, and using the septum between the engine room in the body panel of an 
automobile and a vehicle room in the condition of having considered as the 1st panel layer improving the 
silence of the vehicle interior of a room. A resin panel is sufficient also as a metal panel, and the body panel 
equivalent to the 1st panel layer and the 3rd panel layer is not limited especially. Moreover, sound 
deadeners, such as an e-mail sheet, may be similarly attached to the body panel. 

[0047] They are each a sectional side elevation and a horizontal sectional view, drawing 12 and drawing 1 3 
show the condition of having carried the sound absorbing and insulating structure 1 of 6 layer structure in 
the automobile — The septum between the 3rd panel layer 8, an engine room, and a vehicle room is used as 
the 1st panel layer 2 for the panel in an engine room which constitutes a car body. While forming the 2nd air 
space 7 which has 10% or more of thickness T2 of the overall thickness TO of the sound absorbing and 
insulating structure 1 concerned between the 1st panel layer 2 and the 3rd panel layer 8 and forming the 
acoustic-material layer 3 and the 1st air space 4 in a vehicle interior-of-a-room side, the instrument panel of 
the vehicle interior of a room is used as the 2nd panel layer 6. In addition, in horizontal section drawing 13 , 
only the physical relationship of each panel layers 8, 2, and 6 is shown. Drawing 14 is the explanatory view 
showing the condition of having seen such a sound absorbing and insulating structure 1 from the vehicle 
interior of a room, and a part of 2nd panel layer 6 which is an instrument panel, and its acoustic-material 
layer 6 are visible in the vehicle interior of a room. 

[0048] In addition, drawing 24 thru/or drawing 26 show the conventional 6 layer-structure sound absorbing 
and insulating structure, and it has the structure where the front face of the acoustic-material layer 3 was 
covered with the inner resin tabulation hide material 51 of permeability while the 1st panel layer 2 and the 
3rd panel layer 8 are approaching less than 10% of the overall thickness of the sound absorbing and 
insulating structure concerned in the conventional sound absorbing and insulating structure. 
[0049] And as other configurations for attaining the above-mentioned purpose, as shown in drawing 15 In 
the sound absorbing and insulating structure 1 which consists of the 1st panel layer 2 from a sound-source 
side, the acoustic-material layer 3, the 1st air space 4, and the 2nd panel layer 6 It has at least one contents 5 
whose floor area ratio over the sum total volume of the acoustic-material layer 3 and the 1st air space 2 is 10 
- 90%. The setting sum total area of the acoustic-material layer 3 is [ the setting sum total thickness Tl of 5 - 
90% of the area of the 2nd panel layer 6 and the 1st air space 4 ] 3 - 70% of the maximum thickness TO of 
the sound absorbing and insulating structure concerned. As for the 1st panel layer 2, it is desirable to have 
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the part which has the through tube whose numerical aperture to the whole surface product is 1 - 50%, and 
has permeability in addition to a through tube in 30 - 100% of range by the ratio to whole surface products 
other than a through tube, and for surface density to be 0.5-10 kg/m2. That is, the 2nd panel layer 6 has the 
so fundamentally [ that mass is heavy ] high engine performance in order to raise the noise insulation engine 
performance from the outside of the sound absorbing and insulating structure concerned by the mass law to 
the sound which carries out incidence. However, although the surface density of the 2nd panel layer 6 also 
has the desirable range of 0.5 - 1 0 kg/m2 when the case where it applies to a car is taken into consideration, 
it is not limited especially about the 2nd panel layer 6. Furthermore, in the case of a griddle, the 2nd panel 
layer 6 is the griddle or resin plate which does not have permeability fundamentally, and in the case of 0.5- 
2.0mm and a resin plate, the range of 0.5-20mm is desirable, but as for the board thickness, especially this is 
not limited, either. 

[0050] The 1st panel layer 2 has the desirable one where surface density is higher like the 2nd panel layer 6 
for the improvement in sound-absorbing-and-insulating ability in order to form double-wall sound insulating 
construction between the 2nd panel layers 6. In order to raise sound absorbing and insulating properties 
furthermore, to carry out near of the surface density of the 1 st panel layer 2 and the 2nd panel layer 6 as 
much as possible is desired. It is a time of the surface density of both the panel layer becoming equal that the 
highest engine performance is obtained, and the primary resonance resonance frequency of double-wall 
sound insulating construction originates in becoming the lowest. 

[0051] Moreover, it is desirable for the 1st panel layer 2 or the 2nd panel layer 6 to have permeability in 
addition to a through tube. This is because it is improved when depression of the sound-absorbing-and- 
insulating ability in the primary resonance frequency of double-wall sound insulating construction gives 
permeability to layer of one of the two, as shown in drawing 16. The panel layer of the side which does not 
have this permeability forms the fixed end of a resonance frequency, and serves as a knot of a sound, and in 
the location of the antinode of a resonance frequency, coincidence or since it becomes near, sound- 
absorbing-and-insulating ability of the panel layer of the side which has another permeability improves 
remarkably. In the part of the antinode of a resonance frequency, since particle velocity becomes max, it is 
because friction between a sound and the layer which has permeability becomes large, the energy of a sound 
decreases remarkably and sound-absorbing-and-insulating ability improves. 

[0052] As for the panel layer which has permeability, at this time, it is desirable that it is the 1st panel layer 
2. That is, the sound which reaches a watcher is because the location where particle velocity is high is 
discovered by the part of the layer which has the permeability located in a near place by forming the fixed 
end in a distant place. Here, since the layer which has permeability in the location where particle velocity is 
quick since the fixed end is not formed cannot be located, it is not desirable for both the panel layer to have 
permeability. 

[0053] As for the through tube of the 1st panel layer 2, it is desirable to consider as the range whose 
numerical aperture to the whole surface product is 1 - 50%. That is, it is because it becomes difficult to 
secure sound-absorbing-and-insulating ability since the through tube is too large when it exceeds 50% 
conversely, **** which cannot prepare the part which sets up other components, such as an acoustic- 
material layer, in case a numerical aperture uses it as a sound-insulating-construction object at less than 1%, 
but is diminished to practical use, and. 

[0054] Moreover, whole surface products other than a through tube have the part which has permeability in 
addition to a through tube 30 to 100%, and, as for the 1st panel layer 2, it is desirable for surface density to 
be 0.5 - 10 kg/m2. Parts other than a through tube will mean the general surface which forms a layer, and it 
will be said that it is in the range whose percentage of area of having permeability to the whole surface 
product of this general surface is 30 - 100%. Since sound-absorbing-and-insulating ability becomes high so 
that the area of the part where particle velocity is high is large, the one where the field which has 
permeability is larger is desirable. However, even if it sets up the layer in which the rate has permeability at 
less than 30%, sound-absorbing-and-insulating ability does not change so much, but there are few profits. 
When thinking especially the engine performance as important, it is desirable from sound-absorbing-and- 
insulating ability f s considering as 50% or more improving efficiently. About surface density, in less than 
two 0.5 kg/m, since sound-absorbing-and-insulating ability cannot be secured but the whole structure mass 
becomes high in 10 kg/m2 excess, when aiming at coexistence with sound-absorbing-and-insulating ability 
and lightweight-izing, it is desirable for surface density to be 0.5 - 10 kg/m2. 

[0055] About the quantity of airflow of the part which has the permeability of the 1st panel layer 2, it is 
desirable in the minimum thickness section that they are l-10cm3/cm2andsec. Units are (cm3/cm2andsec.) 
as quantity of airflow expresses the volume of the air which passes an unit area under unit pressure in 1 
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second and it is shown in JISL1004. In order to raise sound-absorbing-and-insulating ability, when a sound 
passes the 1st panel layer 2 and friction occurs between air and the 1st panel layer 2 then, it is required for 
the energy of a sound to decrease. It is suitable for improvement in the noise insulation engine performance 
with efficient the suitable range having friction with a sound and the 1st panel layer 2 at this time. Since the 
rate which a sound reflects increases when quantity of airflow does not fulfill Icm3/cm2 and sec, there is 
little effectiveness of the improvement in sound-absorbing-and-insulating ability, when 10cm3/cm2 and sec. 
are exceeded, the rate that a sound passes the 1st panel layer 2 becomes large, and the effectiveness of the 
improvement in sound-absorbing-and-insulating ability decreases. 

[0056] It is desirable for the bending elastic modulus in the minimum thickness section of a part which has 
permeability other than the through tube of the 1st panel layer 2 to be 500-1500kPa. For improvement in 
sound-absorbing-and-insulating ability, the field rigidity of the layer which forms a sound absorbing and 
insulating structure will be required, and the one where the bending elastic modulus which serves as an 
index of field rigidity fundamentally is higher will be desirable. However, since the requirements for 
manufacture are also considered in order to form a sound absorbing and insulating structure, the range of 
field rigidity will become settled from a viewpoint of sound-absorbing-and-insulating ability and a 
moldability. That is, for bearing sound pressure in field rigidity in less than 500 kPas, and holding high 
sound-absorbing-and-insulating ability, the rigidity of a bending elastic modulus is insufficient, and since 
the very big eyes as the 1 st panel layer are needed and the increase of weight is caused in order to produce 
the thing beyond 1500kPa, when lightweight-ization is thought as important, it cannot be said that it is 
suitable. 

[0057] It is also desirable to consist the 1st panel layer 2 of two or more layers, and to consist of a fiber layer 
in at least one of layers [ them ]. Although the absorption-of-sound effectiveness is acquired even if the 1st 
panel layer 2 is a monolayer, by carrying out the laminating of the layer from which a consistency differs, 
sound pressure decreases effectively and the noise insulation engine performance improves further. By 
preparing a fiber layer, the absorption-of-sound engine performance will be added also to 1 st panel layer 2 
the very thing, and sound-absorbing-and-insulating ability will improve further. 

[0058] As for the part which has permeability other than the through tube of the 1 st panel layer 2, consisting 
of a fiber layer is desirable. A fiber object decreases sound pressure effectively and the effectiveness of 
raising the ****** engine performance twists it to a large thing. Moreover, it is desirable to set up the fiber 
body whorl which has permeability in the part on the flat surface of the 1st panel layer 2 to give directivity 
to sound-absorbing-and-insulating ability. When applying the sound absorbing and insulating structure 
concerned especially, it is desirable that it is required that sound absorbing and insulating properties should 
be high in the location of the lug of the watcher under entrainment, and it locates the permeability part of the 
1st panel layer 2 in the part near the location of a watcher's lug as much as possible. Moreover, it is also 
desirable to locate the permeability part of the 1st panel layer 2 between a sound source and a watcher's 
minimum distance. 

[0059] As for the above-mentioned fiber layer, it is desirable to consist of fiber 50 of 5-150 micrometers of 
diameters of fiber - 95 mass %, and five to adhesion component 50 mass %. In order to raise sound- 
absorbing-and-insulating ability, the one where the path of the fiber which constitutes a fiber layer is smaller 
is desirable. However, it is not desirable to set up in large quantities, since thin fiber has low rigidity, in 
order to lower the field rigidity of a panel and to raise sound-absorbing-and-insulating ability. Therefore, an 
optimum value is in the loadings of the diameter of fiber, and its fiber, and it is desirable that it is fiber 
whose 50 - 95 mass % of a fiber layer is 5-150 micrometers of diameters of fiber. Moreover, in order to give 
a moldability to a fiber layer, the adhesion component which can paste up fiber is needed. However, since 
fiber other than an adhesion component has given sound-absorbing-and-insulating ability, when there are 
too many loadings of an adhesion component, the improvement effectiveness of sound-absorbing-and- 
insulating ability decreases, and in being too few, shaping of a fiber body whorl becomes difficult. 
Therefore, it is desirable that it is in the range of an adhesion component and **, and 5-50 mass %. 
[0060] A natural fiber or synthetic fibers, such as felt, are sufficient as the fiber which constitutes the fiber 
layer of the part which has permeability other than the through tube of the 1 st panel layer 2. However, all, 
such as distribution of the size of fiber, the unit length of fiber, and a fiber object, can be specified, the 
always same thing can be produced, and since production of uniform density distribution is possible, 
especially a synthetic fiber is suitable as a material of a sound absorbing and insulating structure. 
Furthermore, the recycle nature of acoustic material and use of the diameter fiber of polyester which can 
blend the fiber from which softening temperature differs if merits, such as a moldability and configuration 
maintenance nature, are really [ coincidence ] taken into consideration are desirable. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 3/30/2006 



JP,2002-073036,A [DETAILED DESCRIPTION] 



Page 10 of 26 



[0061] As mentioned above, with the polyester said by this invention For example, polyethylene 
terephthalate (PET), Polybutylene terephthalate (PBT), polyethylene tele naphthalate (PEN), Polybutylene 
naphthalate (PBN), polyethylene isophthalate (PEI), The others which are polybutylene isophthalate (PBI), 
the Pori epsilon caprolactone (PCL), etc., What permuted the ethylene glycol component of PET of the 
glycol component from which others differ What permuted (for example, polyhexamethylene terephthalate 
(PHT)) or a terephthalic-acid component of the dibasic acid component from which others differ 
(polyhexamethylene isophthalate (PHI), polyhexamethylene naphthalate (PHN)) is said. Moreover, main 
copolymers with which a unit consists of polyester repeatedly, such as a block copolymer of the 
copolymerized polyester which made these polyester the configuration unit, for example, PBT and a 
polytetramethylene glycol (PTMG), a copolymer of PET and PEI, a copolymer of PBT and PBI, and a 
copolymer of PBT and PCL, are sufficient, furthermore, nylon, a polyacrylonitrile, polyacetate, 
polyethylene, polypropylene, and a line ~ although synthetic fibers, such as polyester and a polyamide, are 
also usable, it is not limited to especially these. 

[0062] Although it is suitable as an adhesion component to use the binder fiber of a sheath-core mold and a 
side-by-side mold, it is not necessarily limited to these. Moreover, although thermosetting resin is mainly 
used as an adhesion component when the felt is used as a fiber material, it is also possible for there to be 
especially no problem and to use thermoplastics and binder fiber, of course. 

[0063] Although distribution of the particle velocity of the sound on the basis of the fixed end is formed 
between the 1 st panel layer 2 and the 2nd panel layer 6 in the sound absorbing and insulating structure of 
this invention which becomes order from the 1st panel layer 2, the acoustic-material layer 3, the 1st air space 
4, and the 2nd panel layer 6 from a sound-source side, in order to raise sound-absorbing-and-insulating 
ability, it is necessary to reduce the sound pressure which consists of the formed distribution. At this time, 
the acoustic-material layer 3 which has acoustic material is required for the location of the arbitration 
between the 1st panel layer 2 and the 2nd panel layer 6. Sound pressure is efficiently reduced with this 
acoustic material. As for the acoustic-material layer 3, it is desirable for setting sum total area to be 5 - 90% 
in the surface ratio to the 1st panel layer 2. That is, at less than 5%, it is because the engine performance of a 
sound absorbing and insulating structure cannot be secured, but the part of the 1st air space 4 becomes small 
too much by excess 90% and sound-absorbing-and-insulating ability falls. 

[0064] Although it needs to be low-spring-ized between the 1 st panel layer 2 and the 2nd panel layer 6 in 
order to high-performance-ize a sound absorbing and insulating structure, it is because the 1 st air space 4 
can reduce a spring constant efficiently. As for the 1st air space 4, it is desirable for setting sum total 
thickness to be 3 - 70% of the maximum thickness TO of a sound absorbing and insulating structure, at less 
than 3%, the spring constant reduction effectiveness becomes small too much, sound-absorbing-and- 
insulating ability cannot be secured, but by excess, the setting section of the acoustic-material layer 3 
becomes small 70%, and sound-absorbing-and-insulating ability falls. When thinking especially the engine 
performance as important, it is desirable for setting total pressure ** of the 1st air space 2 to be 15 - 50% of 
the maximum thickness TO of the absorption-of-sound structure. It is because that this range has the sum 
total of 1 or the setting thickness of two or more air spaces has effectiveness especially in spring constant 
reduction. 

[0065] Moreover, it is desirable to have at least one or more contents 5 in the range of 10 - 90% of floor area 
ratios over the sum total complete product of the acoustic-material layer 3 and the 1st air space 4. in order to 
raise sound-absorbing-and-insulating ability, it is important to utilize the acoustic-material layer 3 
effectively, when there are contents 5, an internal sound reflects, and the inside of the acoustic-material 
layer 3 or the 1st air space 4 is scattered about — ******** dispersion of this sound — when the 
probability for a sound to pass acoustic material, and a count increase, sound-absorbing-and-insulating 
ability improves. Here, if sounds are not efficiently scattered about at less than 10% but the pulse duty factor 
of contents 5 exceeds 90%, the volume which the acoustic-material layer 3 and the 1 st air space 4 occupy 
will become small, and sound-absorbing-and-insulating ability will fall. When thinking especially the engine 
performance as important, it is more desirable that the floor area ratio is 50 - 90%. Sounds are especially 
scattered about efficiently in 50 - 90% of this range. 

[0066] At this time, even if the front face of contents 5 has permeability and it is not, there is especially no 
problem, and 5 contents should just be in the acoustic-material layer 3 or the 1st air space 4. Moreover, even 
if contents 5 are directly installed in the 2nd panel layer 6, and directly installed in the 1st panel layer 2, they 
are not cared about. Moreover, when especially sound-absorbing-and-insulating ability wants to improve, it 
is desirable to also make an acoustic-material layer or an air space intervene separately between the 2nd 
panel layer 6 and contents 5. Moreover, it is also desirable to form an acoustic-material layer and an air 
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space among two or more contents. 

[0067] As furthermore shown in drawing 1 7, it is also desirable to become order from five layers, the 1 st 
panel layer 2, the acoustic-material layer 3, the 3rd panel layer 8, the 1st air space 4, and the 2nd panel layer 
6, from a sound-source side about the configuration of the sound absorbing and insulating structure 
concerning this invention. The sound which exists between the 1st panel layer and the 2nd panel layer 6 by 
the 3rd panel layer 82 which has a through tube is distributed efficiently, the probability to pass the 1st panel 
layer 2 which has the acoustic-material layer 3 and permeability between the 1st panel layer 2 and the 2nd 
panel layer 6 becomes high, and it is because the count increases. 

[0068] It is set as the 1st panel layer 2 and the 2nd panel layer 6 through the acoustic-material layer 3 or the 
1st air space 4, the numerical aperture of the through tube to the whole surface product of the 3rd panel layer 
8 is 1 - 50%, and, as for the 3rd panel layer 8 which has a through tube, it is desirable for the surface density 
to be 0.5 - 10 kg/m2. In order to use effectively the 3rd panel layer 8 which has a through tube, it is because 
it is important to make an acoustic-material layer and an air space intervene, and to raise dispersion of a 
sound. Moreover, it is because space will be covered for a numerical aperture at less than 1%, distribution of 
a sound becomes small, a sound passes by excess 50% and it is hard coming to generate dispersion. 
Moreover, it becomes inconvenient in being unable to say that the rigidity over sound pressure is generally 
high when the surface density of the 3rd panel layer 8 does not fulfill 0.5 kg/m2, but the mass of the whole 
sound absorbing and insulating structure becoming high when diffusibility ability is not fully obtained but 
exceeds 10 kg/m2 on the other hand, and thinking lightweight-ization as important. When it reconciles 
sound-absorbing-and-insulating ability and lightweight-ization especially, it is more desirable to make 
surface density into the range of 1 - 5 kg/m2. 

[0069] Furthermore, it is desirable to carry out to 80 - 120% which set up sound absorption characteristics 
about spacing of the 1 st panel layer 2 and the 2nd panel layer 6 of the quarter-wave length of a frequency, 
and to make thickness of the 1st panel layer 2 into 1/8 or less wave of thickness of this specific frequency. 
Particle velocity is high in the part of the antinode of the wave length of sound, the locations which can aim 
at the effective absorption-of-sound effectiveness are one fourth of locations of the installation side of the 
2nd panel layer 6 which is the fixed end to each frequency, and, as for the thickness, it is desirable that it is 
1/8 or less. This is 80% of location from the maximum location of the particle velocity of each wavelength. 
Therefore, it is very effective to install the 1st panel layer of 1/8 or less wave of thickness of said specific 
frequency in the maximum location of this particle velocity. However, the thickness of the 1 st panel layer is 
not restricted to this range. Therefore, in consideration of the layout of the part to be used, it becomes 
important to bring the thickness of the 1st panel layer close to the aforementioned thickness. 
[0070] As for the sound absorbing and insulating structure which has such a configuration, it is effective to 
use for cars of tooth-space, weight, and cost-constraint, such as an especially severe automobile. 
[0071] For example, as shown in drawing 1 8, it is effective to use the 2nd panel layer 6 of the sound 
absorbing and insulating structure concerned as the car-body panel of an automobile, and to use the 1 st 
panel layer 2 for the rear par eel trim section 21 located in the vehicle interior-of-a-room side of an 
automobile 20, and it is prevented by this the exhaust sound from a muffler, the load noise of a rear tire, and 
that noise, such as **** from a gas tank, trespasses upon the vehicle interior of a room further. At this time, 
when the acoustic-material layer 3 can be set as the front face of a rear par eel trim part, or a part and a 
sound [****] occurs from a part [****], it is economical to set the sound absorbing and insulating 
structure concerned only to a generating part, and an efficient sound absorbing and insulating effect is 
obtained. 

[0072] It is also effective to use the 2nd panel layer 6 of the sound absorbing and insulating structure 
concerned as the car-body panel of an automobile, and to use the 1st panel layer for the pillar trim section 22 
located in a vehicle interior-of-a-room side, and it is prevented the sound which an engine sound, a load 
noise, etc. diffract from vehicle outdoor by this, a whizzing sound, and that sound sources other than a self- 
vehicle trespass upon the vehicle interior of a room further. When the acoustic-material layer 3 can be set as 
each front face of a pillar trim part, or a part and a sound [****] occurs from a part [****] similarly, it is 
economical to set the sound absorbing and insulating structure concerned only to a generating part, and an 
efficient sound absorbing and insulating effect is obtained. 

[0073] Furthermore, the 2nd panel layer 6 of the sound absorbing and insulating structure concerned can be 
used as the car-body panel of an automobile, the 1 st panel layer 2 can also be used for the door trim section 
23 located in a vehicle interior-of-a-room side, and the sound which an engine sound, a load noise, etc. 
diffract from vehicle outdoor by this, a whizzing sound, and the invasion further to the vehicle interior of a 
room of sound sources other than a self-vehicle are prevented. By using the 3rd panel layer 8 which has a 
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through tube at this time as the resin plate and metal plate inside a door trim, it becomes possible to make a 
sound-insulating-construction object and the rigidity of the door section and functionality have. Moreover, 
when the acoustic-material layer 3 can be set as each front face of a door trim part, or a part and a sound 
[****] occurs from a part [ **** ] similarly, it is economical to set the sound absorbing and insulating 
structure concerned only to a generating part, and an efficient sound absorbing and insulating effect is 
obtained. Furthermore, it becomes the sound absorbing and insulating structure which was excellent also 
about economical efficiency or lightweight nature by giving permeability to the door trim section 23 which 
is the 1 st panel layer 2 of the part near the location of a lug. 
[0074] 

[Effect of the Invention] The sound absorbing and insulating structure concerning this invention The 1st 
panel layer from the source side of an overtone, an acoustic-material layer, It consists of at least four layers 
arranged in order of the 1 st air space and the 2nd panel layer. Since said acoustic-material layer is equipped 
with permeability, it can once pass through an acoustic-material layer, the sound reflected by the 2nd panel 
layer can be made to absorb sound efficiently by the acoustic-material layer, and the extremely excellent 
effectiveness that sound-absorbing-and-insulating ability can be raised sharply is brought about. 
[0075] In the sound absorbing and insulating structure concerning claim 2 thru/or claim 4 of this invention 
The 2nd panel layer consists of resin without permeability, and the 1st air layer thickness to the surface 
density, the numerical aperture of a through tube, the surface ratio to an acoustic-material layer, and the 
sound absorbing and insulating structure concerned comparatively Sound-absorbing-and-insulating ability 
can be raised without spoiling configuration holdout, lightweight nature, and space-saving nature etc., since 
the pulse duty factor of the contents of the 1st air space etc. is specified in the respectively more desirable 
range. 

[0076] Moreover, it sets to the sound absorbing and insulating structure concerning claim 5 and claim 6 of 
this invention. It has at least 6 layer structures which added the 2nd air chamber and the 3rd panel tub to the 
sound absorbing and insulating structure of the above-mentioned structure. Since the rate of the 2nd air layer 
thickness, the pulse duty factor of the contents in it, etc. are specified in the desirable range, sound- 
absorbing-and-insulating ability can be improved more effectively. In the sound absorbing and insulating 
structure concerning claims 7 and 8 Since the bending elastic modulus of an acoustic-material layer is 
specified in the desirable range, without spoiling workability, deformation can be prevented and the 
configuration holdout of an acoustic-material tub can be improved. An acoustic-material layer is equipped 
with the multilayer structure more than two-layer [ from which apparent density gravity differs ] in the 
sound absorbing and insulating structure concerning claim 9. In the sound absorbing and insulating structure 
concerning [ in the sound absorbing and insulating structure concerning claim 10, the high density layer of 
the acoustic-material layer consists of fiber, and ] claim 1 1 and claim 12 Since the bending elastic modulus 
of a high density layer is specified in the more desirable range, sound-absorbing-and-insulating ability can 
be raised further, and configuration holdout and workability can be secured. 

[0077] the sound absorbing and insulating structure concerning claim 13 and claim 14 — if it is, the high 
density layer of an acoustic-material layer consists of resin equipped with opening of the numerical aperture 
of the predetermined range, and even when resin is used for an acoustic-material layer, sound-absorbing- 
and-insulating ability can be sharply raised by preparing opening and giving permeability. 
[0078] furthermore, the sound absorbing and insulating structure concerning claim 15, if it is From the 2nd 
panel layer consisting of two or more layers, and using at least one of layers [ them ] as a fiber layer the 
sound absorbing and insulating structure concerning [ can also give the absorption-of-sound engine 
performance to the 2nd panel layer, can raise sound-absorbing-and-insulating ability further and ] claim 16, 
if it is Since it has the fiber layer into the air space, the absorption-of-sound effectiveness is added to an air 
space, the sound absorbing and insulating structure concerning [ can raise sound-absorbing-and-insulating 
ability further, and ] claim 17 — the path of the fiber used for a fiber layer if it is, and die length — the sound 
absorbing and insulating structure concerning [ specify the amount of fiber and an adhesion component in 
the desirable range, and ] claim 18, since polyester is used as the fiber, if it is The effectiveness that the fiber 
layer excellent in the absorption-of-sound engine performance and a mechanical strength is easily 
processible into the basis of low cost is brought about. 

[0079] It is used for the dash insulator for automobiles which the sound absorbing and insulating structure 
concerning claim 19 is equipped with 4 layer structure, and is located in a vehicle interior-of-a-room side by 
using as the 1st panel the septum which separates the engine room of an automobile, and the vehicle interior 
of a room. The sound absorbing and insulating structure concerning claim 20 has 6 layer structure, and uses 
as the 3rd panel layer the panel in an engine room which constitutes the car body of an automobile. Since it 
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is used for the dash insulator for automobiles which used as the 1st panel the septum which separates an 
engine room and the vehicle interior of a room, the silence of the vehicle interior of a room can be raised 
effectively. 

[0080] Moreover, it sets to the sound absorbing and insulating structure concerning claim 21. In the sound 
absorbing and insulating structure which consists of at least four layers arranged from the sound-source side 
in order of the 1st panel layer, an acoustic-material layer, the 1st air space, and the 2nd panel layer The floor 
area ratio of the contents to the sum total volume of an acoustic-material layer and the 1 st air space, the 
setting sum total area of the acoustic-material layer to the area of the 2nd panel layer, The setting sum total 
thickness of the 1st air space to the sound absorbing and insulating structure concerned, the numerical 
aperture of the 1st panel layer through tube, Securing configuration holdout, lightweight nature, and space- 
saving nature etc., since the surface ratio and surface density of a part which have the permeability of the 1st 
panel layer are specified to the respectively desirable range in the range In the sound absorbing and 
insulating structure concerning [ can raise sound-absorbing-and-insulating ability and ] claim 22 and claim 
23 It consists of at least five layers further equipped with the 3rd panel layer between an acoustic-material 
layer and the 1 st air space. The floor area ratio of the contents to the sum total volume of the numerical 
aperture of the through tube of the 3rd panel layer, surface density, an acoustic-material layer, and the 1st air 
space, Since the surface ratio of a part which has the permeability of the setting sum total thickness of the 

1 st air space to the sound absorbing and insulating structure concerned and the 1 st panel layer, and the 
surface density of the 1st panel layer are specified in the desirable range, respectively In the sound absorbing 
and insulating structure concerning [ can raise sound-absorbing-and-insulating ability more certainly, 
without spoiling configuration holdout, lightweight nature, and space-saving nature etc. and ] claim 24 In 
the sound absorbing and insulating structure concerning the quantity of airflow in the part which has the 
permeability of the 1st panel layer, and claim 25 Since the bending elastic modulus of said permeability part 
is specified in the respectively desirable range, sound-absorbing-and-insulating ability is raised certainly, 
things are made, and the workability and configuration holdout of the 1st panel layer can be secured. 
[0081] In the sound absorbing and insulating structure concerning claim 26 Spacing of the 1st panel layer 
and the 2nd panel layer is 80 - 120% which set up sound absorption characteristics of the quarter-wave 
length of a frequency. From the 1st panel layer thickness being 1/8 or less wave of said specific frequency 
Can raise sound absorption characteristics still more effectively and the 1st panel layer consists of two or 
more layers in the sound absorbing and insulating structure concerning claim 27. Since at least one of layers 
[ them ] consists of a fiber layer, the absorption-of-sound engine performance can also be given to the 1 st 
panel layer. Since the part which sound-absorbing-and-insulating ability can be raised further, and has the 
permeability of the 1st panel layer in the sound absorbing and insulating structure concerning claim 28 
consists of a fiber layer The path and amount of fiber which sound pressure can be decreased effectively and 
form a fiber layer in the sound absorbing and insulating structure concerning claim 29, The moldability of a 
fiber layer since the amount of adhesion components is specified in the desirable range, While being able to 
raise sound-absorbing-and-insulating ability and excelling in reinforcement, a moldability, and distributivity 
(cost) as mentioned above from the fiber of a fiber layer being polyester in the sound absorbing and 
insulating structure concerning claim 30, securing configuration holdout The outstanding effectiveness of it 
being said compared with a natural fiber that the die length of fiber, a size and a configuration, distribution, 
etc. can be made always fixed is brought about. 

[0082] And in the sound absorbing and insulating structure concerning claim 31 thru/or claim 33 of this 
invention, the 2nd panel layer is the car-body panel of an automobile, and since the 1st panel layer is the rear 
par eel trim section, the pillar trim section, or the door trim section of the vehicle interior of a room, 
respectively, the outstanding effectiveness that the exhaust sound from the muffler of an automobile, an 
engine sound, a load noise, etc. can be intercepted effectively is brought about. 
[0083] 

[Example] Below, this invention is more concretely explained based on an example. 

[0084] In the sound absorbing and insulating structure 1 of 4 layer structures as shown in example 1 drawing 

2 , the acoustic-material layer 3 was made into the thing of one layer which consists of polyester fiber, the 
bending elastic modulus was made to 1000kPa(s), and sum total eyes (surface density) were made into 1 
kg/m2. And 60% of the overall thickness maximum section TO of the sound absorbing and insulating 
structure 1 concerned, while making the appearance floor area ratio of contents 5 into 80% of the 1st air- 
space volume, the maximum section thickness Tl of the 1st air space 4 The sound absorbing and insulating 
structure 1 which set the numerical aperture of through tube 6a [ as opposed to the area of 4 kg/m2 and the 
2nd panel layer 6 for the surface density of the 2nd panel layer 6 ] 20%, and set surface ratio (area of the 
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panel [ 2nd ] layer 6: area of the acoustic-material layer 3) to 1:1 was produced. 
[0085] The maximum section thickness Tl of the example 2 1st air space 4 was made into 10% of the 
overall thickness maximum section TO of a sound absorbing and insulating structure 1, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this. 
[0086] The maximum section thickness Tl of the example 3 1st air space 4 was made into 95% of the 
overall thickness maximum section TO of a sound absorbing and insulating structure 1 , and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this. 
[0087] The appearance floor area ratio of the contents 5 to the example 4 1st air-space volume was made 
into 10%, and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was 
produced except this. 

[0088] The appearance floor area ratio of the contents 5 to the example 5 1st air-space volume was made 
into 90%, and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was 
produced except this. 

[0089] Surface density of the example 6 2nd panel layer 6 was made into 0.5 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this. 
[0090] Surface density of the example 7 2nd panel layer 6 was made into 10 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this. 
[0091] The numerical aperture of through tube 6a of the example 8 2nd panel layer 6 was made into 0.01%, 
and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was produced 
except this. 

[0092] The numerical aperture of through tube 6a of the example 9 2nd panel layer 6 was made into 50%, 
and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was produced 
except this. 

[0093] Example 10 surface ratio (area of the panel [ 2nd ] layer 6: area of the acoustic-material layer 3) was 
set to 1:5, and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was 
produced except this. 

[0094] Example 1 1 surface ratio (area of the panel [ 2nd ] layer 6: area of the acoustic-material layer 3) was 
set to 5:1, and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was 
produced except this. 

[0095] While setting the bending elastic modulus of the example 12 acoustic-material layer 3 to 100kPa(s), 
sum total eyes (surface density) were made into 0.5 kg/m2, and the same sound absorbing and insulating 
structure 1 as the above-mentioned example 1 was produced except this. 

[0096] While setting the bending elastic modulus of the example 13 acoustic-material layer 3 to 2000kPa(s), 
sum total eyes (surface density) were made into 2 kg/m2, and the same sound absorbing and insulating 
structure 1 as the above-mentioned example 1 was produced except this. 

[0097] The example 14 acoustic-material layer 3 was produced with the felt, and the same sound absorbing 

and insulating structure 1 as the above-mentioned example 1 was produced except this. 

[0098] The example 1 5 acoustic-material layer 3 was produced with urethane, and the same sound absorbing 

and insulating structure 1 as the above-mentioned example 1 was produced except this. 

[0099] As the example 16 acoustic-material layer 3 is made two-layer and shown in drawin g 4 , while 

producing the high density side layer by fiber and setting the bending elastic modulus to 300MPa(s), sum 

total eyes (surface density) were made into 3 kg/m2, and the same sound absorbing and insulating structure 

1 as the above-mentioned example 1 was produced except this. 

[0100] The example 17 acoustic-material layer 3 was made two-layer, while the high density side layer was 
produced with resin as shown in drawing 6 , and making the numerical aperture of resin into 1%, the sum 
total eyes (surface density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this. 
[0101] While having made two-layer the example 18 acoustic-material layer 3, producing the high density 
side layer with resin and making the numerical aperture of resin into 80%, the sum total eyes (surface 
density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound absorbing and 
insulating structure 1 as the above-mentioned example 1 was produced except this. 

[0102] While having made two-layer the example 19 acoustic-material layer 3, producing the high density 
side layer with resin and making the numerical aperture of resin into 40%, the sum total eyes (surface 
density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound absorbing and 
insulating structure 1 as the above-mentioned example 1 was produced except this. 

[0103] As shown in drawing 10 , the fiber layer 12 was attached to the contents 5 in the example 20 1st air 
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space 4, and the same sound absorbing and insulating structure 1 as the above-mentioned example 1 was 
produced except this. 

[0104] As shown in drawing 8 , the fiber layer 12 was attached to the example 21 2nd panel layer 6, and the 
same sound absorbing and insulating structure 1 as the above-mentioned example 1 was produced except 
this. 

[0105] The fiber layer 12 was attached to the contents 5 and the 2nd panel layer 6 in the example 22 1st air 
space 4, respectively, and the same sound absorbing and insulating structure 1 as the above-mentioned 
example 1 was produced except this. 

[0106] Although the sum total eyes (surface density) were made into 0.5 kg/m2 and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this while 
setting the bending elastic modulus of the example 23 acoustic-material layer 3 to 50kPa(s), the 
configuration of the acoustic-material layer 3 concerned was not held. 

[0107] A hole was not able to be opened in the acoustic-material layer 3 concerned, although the sum total 
eyes (surface density) were made into 3 kg/m2 and the same sound absorbing and insulating structure 1 as 
the above-mentioned example 1 was produced except this, while setting the bending elastic modulus of the 
example 24 acoustic-material layer 3 to 3000kPa(s). 

[0108] The example 25 acoustic-material layer 3 was made two-layer, while the high density side layer was 
produced with resin as shown in drawing 6 , and making the numerical aperture of resin into 90%, the sum 
total eyes (surface density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 1 was produced except this. 
[0109] In the sound absorbing and insulating structure 1 of 6 layer structures as shown in example 26 
drawin g 3 the maximum section thickness T2 of the 2nd air space 7 30% of the overall thickness maximum 
section TO of the sound absorbing and insulating structure 1 concerned The appearance floor area ratio of 
the 2nd air-space contents 9 was made into the thing of one layer which the acoustic-material layer 3 
becomes from the fiber made into a subject about polyester 80% of the 2nd air-space volume, the bending 
elastic modulus was set to 1000kPa(s), and sum total eyes (surface density) were set to lkg/m2. The 
maximum section thickness Tl of the 1st air space 4 And 60% of the overall thickness maximum section TO 
of the sound absorbing and insulating structure 1 concerned The appearance floor area ratio of the 1st air- 
space contents 5 is made into 80% of the 1st air-space volume. The sound absorbing and insulating structure 
1 which set the numerical aperture of through tube 6a [ as opposed to the area of 4 kg/m2 and the 2nd panel 
layer 6 for the surface density of the 2nd panel layer 6 ] 20%, and set surface ratio (area of the panel [ 2nd ] 
layer 6: area of the acoustic-material layer 3) to 1:1 was produced. 

[01 10] While making the maximum section thickness T2 of the example 27 2nd air space 7 into 10% of the 
overall thickness maximum section TO of a sound absorbing and insulating structure 1 , the maximum 
section thickness Tl of the 1st air space 4 was made into 80% of the overall thickness maximum section TO, 
and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was produced 
except this. 

[0111] While making the maximum section thickness T2 of the example 28 2nd air space 7 into 60% of the 
overall thickness maximum section TO of a sound absorbing and insulating structure 1 , the maximum 
section thickness Tl of the 1st air space 4 was made into 30% of the overall thickness maximum section TO, 
and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was produced 
except this. 

[0112] The appearance floor area ratio of the example 29 2nd air-space contents 9 was made into 10% of the 
2nd air-space volume, and the same sound absorbing and insulating structure 1 as the above-mentioned 
example 26 was produced except this. 

[0113] The appearance floor area ratio of the example 30 2nd air-space contents 9 was made into 90% of the 
2nd air-space volume, and the same sound absorbing and insulating structure 1 as the above-mentioned 
example 26 was produced except this. 

[0114] The appearance floor area ratio of the example 31 1st air-space contents 5 was made into 10% of the 
1 st air-space volume, and the same sound absorbing and insulating structure 1 as the above-mentioned 
example 26 was produced except this. 

[01 15] The appearance floor area ratio of the example 32 1st air-space contents 5 was made into 90% of the 
1st air-space volume, and the same sound absorbing and insulating structure 1 as the above-mentioned 
example 26 was produced except this. 

[01 16] Surface density of the example 33 2nd panel layer 6 was made into 0.5 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 26 was produced except this. 
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[01 17] Surface density of the example 34 2nd panel layer 6 was made into 10 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 26 was produced except this. 
[01 1 8] The numerical aperture of through tube 6a of the example 35 2nd panel layer 6 was made into 
0.01%, and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was 
produced except this. 

[01 19] The numerical aperture of through tube 6a of the example 36 2nd panel layer 6 was made into 50%, 
and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was produced 
except this. 

[0120] Example 37 surface ratio (area of the panel [ 2nd ] layer 6: area of the acoustic-material layer 3) was 
set to 1:5, and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was 
produced except this. 

[0121] Example 38 surface ratio (area of the panel [ 2nd ] layer 6: area of the acoustic-material layer 3) was 
set to 5:1, and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was 
produced except this. 

[0122] While setting the bending elastic modulus of the example 39 acoustic-material layer 3 to 100kPa(s), 
the sum total eyes (surface density) were made into 0.5 kg/m2, and the same sound absorbing and insulating 
structure 1 as the above-mentioned example 26 was produced except this. 

[0123] While setting the bending elastic modulus of the example 40 acoustic-material layer 3 to 2000kPa(s), 
the sum total eyes (surface density) were made into 2 kg/m2, and the same sound absorbing and insulating 
structure 1 as the above-mentioned example 26 was produced except this. 

[0124] The example 41 acoustic-material layer 3 was produced with the felt, and the same sound absorbing 

and insulating structure 1 as the above-mentioned example 26 was produced except this. 

[0125] The example 42 acoustic-material layer 3 was produced with urethane, and the same sound absorbing 

and insulating structure 1 as the above-mentioned example 26 was produced except this. 

[0126] As the example 43 acoustic-material layer 3 is made two-layer and shown in drawing 5 , while 

producing the high density side layer by fiber and setting the bending elastic modulus to 300MPa(s), sum 

total eyes (surface density) were made into 3 kg/m2, and the same sound absorbing and insulating structure 

1 as the above-mentioned example 26 was produced except this. 

[0127] The example 44 acoustic-material layer 3 was made two-layer, while the high density side layer was 
produced with resin as shown in drawing 7 , and making the numerical aperture of resin into 1 %, the sum 
total eyes (surface density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 26 was produced except this. 
[0128] While having made two-layer the example 45 acoustic-material layer 3, producing the high density 
side layer with resin and making the numerical aperture of resin into 80%, the sum total eyes (surface 
density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound absorbing and 
insulating structure 1 as the above-mentioned example 26 was produced except this. 

[0129] While having made two-layer the example 46 acoustic-material layer 3, producing the high density 
side layer with resin and making the numerical aperture of resin into 40%, the sum total eyes (surface 
density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound absorbing and 
insulating structure 1 as the above-mentioned example 26 was produced except this. 

[0130] As shown in drawing 1 1 , the fiber layer 12 was attached to the contents 5 in the example 47 1st air 
space 4, and the same sound absorbing and insulating structure 1 as the above-mentioned example 26 was 
produced except this. 

[0131] As shown in drawing 9 , the fiber layer 12 was attached to the example 48 2nd panel layer 6, and the 
same sound absorbing and insulating structure 1 as the above-mentioned example 26 was produced except 
this. 

[0132] The fiber layer 12 was attached to the contents 5 and the 2nd panel layer 6 in the example 49 1st air 
space 4, respectively, and the same sound absorbing and insulating structure 1 as the above-mentioned 
example 26 was produced except this. 

[0133] Although the sum total eyes (surface density) tended to be made into 0.5 kg/m2 and it was going to 
produce the same sound absorbing and insulating structure 1 as the above-mentioned example 26 except this 
while setting the bending elastic modulus of the example 50 acoustic-material layer 3 to 50kPa(s), the 
configuration of the acoustic-material layer 3 concerned was not held. 

[0134] Although the sum total eyes (surface density) tended to be made into 3 kg/m2 and it was going to 
produce the same sound absorbing and insulating structure 26 as the above-mentioned example 1 except this 
while setting the bending elastic modulus of the example 51 acoustic-material layer 3 to 3000kPa(s), it could 
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not fabricate in a desired configuration and a hole was not able to be opened in the acoustic-material layer 3 
concerned. 

[0135] The example 52 acoustic-material layer 3 was made two-layer, while the high density side layer was 
produced with resin as shown in drawing 7 , and making the numerical aperture of resin into 90%, the sum 
total eyes (surface density) of the acoustic-material layer 3 were made into 5 kg/m2, and the same sound 
absorbing and insulating structure 1 as the above-mentioned example 26 was produced except this. 
[0136] In the sound absorbing and insulating structure 50 of 4 layer structures as shown in example of 
comparison 1 drawing 23 , while having made the acoustic-material layer 3 two-layer, producing the high 
density side layer as epidermis material 51 made of resin and making the numerical aperture of the 
epidermis material 51 into 0%, the sum total eyes (surface density) of the acoustic-material layer 3 were 
made into 5 kg/m2, and the same sound absorbing and insulating structure as the above-mentioned example 
1 was produced except this. 

[0137] While making example of comparison 2 ********** 3 two-layer [ which consists of felt and resin 
tabulation hide material (high density layer) 51 ] and making the numerical aperture of the resin tabulation 
hide material 51 into 0%, the sum total eyes (surface density) of the acoustic-material layer 3 were made 
into 5 kg/m2, and the same sound absorbing and insulating structure as the above-mentioned example 1 was 
produced except this. 

[0138] While making example of comparison 3 ********** 3 two-layer [ which consists of urethane and 
resin tabulation hide material (high density layer) 51 ] and making the numerical aperture of the epidermis 
material 51 into 0%, the sum total eyes (surface density) of the acoustic-material layer 3 were made into 5 
kg/m2, and the same sound absorbing and insulating structure as the above-mentioned example 1 was 
produced except this. 

[01 39] It considers as 6 layer structures which added the 2nd air space 7 and the 3rd panel layer 8 to the 
sound absorbing and insulating structure 50 shown in example of comparison 4 drawing 23 . 3% of the 
overall thickness maximum section TO of the sound absorbing and insulating structure concerned, while 
making the maximum section thickness Tl of the 1st air space 4 into 90% of the overall thickness maximum 
section TO, the maximum section thickness T2 of the 2nd air space 7 By attaching 0% of numerical 
apertures, and the resin tabulation hide material 51 of eyes 4 kg/m2, the sum total eyes (surface density) of 
the acoustic-material layer 3 were made into 5 kg/m2, and the same sound absorbing and insulating structure 
as the above-mentioned example 26 was produced except this. 

[0140] While making example of comparison 5 ********** 3 two-layer [ which consists of felt and resin 
tabulation hide material 51 ] and making the numerical aperture of the resin tabulation hide material 51 into 
0%, the sum total eyes (surface density) of the acoustic-material layer 3 were made into 5 kg/m2, and the 
same sound absorbing and insulating structure as the above-mentioned example 26 was produced except 
this. 

[0141] While making example of comparison 6 ********** 3 two-layer [ which consists of urethane and 
resin tabulation hide material 51 ] and making the numerical aperture of the resin tabulation hide material 51 
into 0%, the sum total eyes (surface density) of the acoustic-material layer 3 were made into 5 kg/m2, and 
the same sound absorbing and insulating structure as the above-mentioned example 26 was produced except 
this. 

[0142] [Evaluation trial] Comparative evaluation of the configuration holdout of the acoustic-material layer 
3, pierced earring nature, and the production man day of a sound absorbing and insulating structure was 
carried out about the sound absorbing and insulating structure obtained by each above-mentioned example 
and the example of a comparison. On the occasion of evaluation, on the basis of the example 1 
(conventional article) of a comparison, O showed O and the thing which became good sharply, and x 
showed [ the thing equivalent to the example 1 of a comparison ] the lowered thing for ** and the thing 
which became good. 

[0143] Moreover, about the noise insulation engine performance of each sound absorbing and insulating 
structure, it is JIS. It compared by performing sound transmission loss measurement using the reverberation 
room specified to A 141 6. That is, x showed that to which ** and the engine performance fell O to in that 
whose transmission loss improved by 3dB or more below 1kHz as compared with the sound absorbing and 
insulating structure of the example 1 of a comparison, and fell O and the thing which improved by less than 
ldB in what improved by less than 3dB ldB or more. 

[0144] These results are shown in Table 1 thru/or 3. In addition, with the specification, about the examples 
26-52 concerning [ examples / of 4 layer structure / the examples 1 -25 concerning a sound absorbing and 
insulating structure and the examples 1 -3 of a comparison ] the sound absorbing and insulating structure of 6 
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layer structure for an evaluation result, and the examples 4-6 of a comparison, the object for specifications is 

shown in Table 2, and an evaluation result is shown in Table 1 in Table 3, respectively. 

[0145] 

[Tablell 
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[0148] Moreover, while the transmission loss by the sound absorbing and insulating structure (4 layer 
structure) concerning an example 1 and the example 1 of a comparison was compared and shown in drawing 
19 for every frequency, the value which lengthened the transmission loss of the noise insulation engine- 
performance difference 1, i.e., the example of a comparison which serves as criteria from the transmission 
loss of each sound absorbing and insulating structure, was compared and shown in drawing 20 for every 
frequency about the typical example of 4 layer-structure sound absorbing and insulating structure. 
Furthermore, while the transmission loss by the sound absorbing and insulating structure concerning the 
example 26 and the example 12 of a comparison which have 6 layer structures is shown in drawing 2 1 for 
every frequency, the value which lengthened the transmission loss of the noise insulation engine- 
performance difference 12, i.e., the example of a comparison which serves as criteria from the transmission 
loss of each sound absorbing and insulating structure, is compared similarly, and the typical example of 6 
layer-structure sound absorbing and insulating structure is shown in drawin g 22 . 
[0149] Consequently, it was checked that the transmission loss of the sound absorbing and insulating 
structure concerning the example of this invention is improving. In addition, in an example 23 25 and 50 
thru/or 52, although the configuration holdout or pierced earring nature of an acoustic-material layer is 
falling, the noise insulation engine performance is improving and it is thought that these can be used 
effective in a part without the need for configuration maintenance, a wall surface without a through tube, 
etc. 

[0150] In the sound absorbing and insulating structure 1 equipped with the acoustic-material layer 3 and the 
air space 4 as an interlayer between the 1st panel layer 2, the 2nd panel layer 6, and these 1st and 2nd panel 
layers 2 and 6 as shown in example 53 drawing 1 5 While making the 2nd panel layer 6 into the griddle of 
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0.5mm of board thickness and setting up one contents 5 of 25% of floor area ratio in an air space 4 to the 
interlayer volume, i.e., the sum total volume of an air space 4 and the acoustic-material layer 3 The felt of 
30mm in thickness and surface density 1.0 kg/m2 was used as an acoustic-material layer 3, the setting sum 
total area was made into the 5% to the area of the 1st panel layer 2, and setting sum total thickness of an air 
space 4 was further made into 50% of the maximum thickness of the sound absorbing and insulating 
structure 1 concerned. And while manufacturing the 1st panel layer 2 with the fiber object with which a 
principal component consists of polyester While preparing the through tube which has 10% of numerical 
aperture to the whole surface product, making into 50% the part which has permeability in addition to a 
through tube by the ratio to the whole surface product except the through tube section and being referred to 
as 5mm in thickness, surface density 1 kg/m2, and bending elastic-modulus lOOOkPa The sound absorbing 
and insulating structure 1 was manufactured having adjusted quantity of airflow to 5cm3/cm2 and sec, and 
having used spacing of the 1st and 2nd panel layers 2 and 6 as 150mm. 

[0151] This sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, and spacing of 
150mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter-wave length of a setting 
frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/136 of the wavelength of a setting 
frequency. 

[0152] Setting sum total area of the example 54 acoustic-material layer 3 was made into 90% to the area of 
the 1 st panel layer 2, and the sound absorbing and insulating structure 1 was manufactured completely like 
the above-mentioned example 53 except this. This sound absorbing and insulating structure 1 sets a setting 
frequency as 500Hz, and spacing of 150mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 88% of 
the quarter-wave length of a setting frequency, and it constitutes the thickness of the 1st panel layer 2 as 
1/136 of the wavelength of a setting frequency. 

[0153] While making setting sum total thickness of example 55 air space 4 into 3% of the maximum 
thickness of the sound absorbing and insulating structure 1 concerned and setting up one contents 5 of 70% 
of floor area ratio to an interlayer's volume, i.e., the sum total volume of the acoustic-material layer 3 and an 
air space 4, in the air space 4, spacing of the 1st and 2nd panel layers 2 and 6 was set to 100mm, and the 
sound absorbing and insulating structure 1 was manufactured completely like the above-mentioned example 
53 except this. In addition, this sound absorbing and insulating structure 1 sets a setting frequency as 850Hz, 
and spacing of 100mm of the 1st and 2nd panel layers 2 and 6 is the same as the quarter-wave length of a 
setting frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/80 of the wavelength of a 
setting frequency. 

[01 54] While making setting sum total thickness of example 56 air space 4 into 70% of the maximum 
thickness of the sound absorbing and insulating structure 1 concerned and setting up one contents 5 of 30% 
of floor area ratio to an interlayer's volume, i.e., the sum total volume of the acoustic-material layer 3 and an 
air space 4, in the air space 4, spacing of the 1 st and 2nd panel layers 2 and 6 was set to 100mm, and the 
sound absorbing and insulating structure 1 was manufactured completely like the above-mentioned example 
53 except this. This sound absorbing and insulating structure 1 sets a setting frequency as 850Hz, and 
spacing of 100mm of the 1st and 2nd panel layers 2 and 6 is the same as the quarter-wave length of a setting 
frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/80 of the wavelength of a setting 
frequency. 

[0155] One contents 5 of 10% of floor area ratio were set up to an interlayer's (the acoustic-material layer 3 
and air space 4) complete product in example 57 air space 4, spacing of the 1st and 2nd panel layers 2 and 6 
was set to 250mm, and the sound absorbing and insulating structure 1 was manufactured completely like the 
above-mentioned example 53 except this. This sound absorbing and insulating structure 1 sets a setting 
frequency as 300Hz, and spacing of 250mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 113% of 
the quarter- wave length of a setting frequency, and it constitutes the thickness of the 1 st panel layer 2 as 
1/2200 of the wavelength of a setting frequency. 

[0156] While setting up four contents 5 in example 58 air space 4 and making these sum total volume into 
90% of floor area ratio to an interlayer's (the acoustic-material layer 3 and air space 4) complete product, 
spacing of the 1st and 2nd panel layers 2 and 6 was set to 250mm, and the sound absorbing and insulating 
structure 1 was manufactured completely like the above-mentioned example 53 except this. This sound 
absorbing and insulating structure 1 sets a setting frequency as 300Hz, and spacing of 250mm of the 1st and 
2nd panel layers 2 and 6 is equivalent to 113% of the quarter- wave length of a setting frequency, and it 
constitutes the thickness of the 1st panel layer 2 as 1/2200 of the wave length of sound of a setting 
frequency. 

[0157] As shown in example 59 drawing 17 , the 3rd panel layer 8 which constituted the interlayer from an 
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acoustic-material layer 3, an air space 4, and three layers of the 3rd panel layer 8 (the sound absorbing and 
insulating structure 1 whole five layers), and was equipped with the through tube While it is set as the 2nd 
panel layer 6 and the 1st panel layer 2 through the acoustic-material layer 3 or an air space 4, and making 
the numerical aperture of the through tube of the 3rd panel layer 8 and making the surface density into 1 
kg/m2 1% of the whole surface product of the 3rd panel 8 concerned Spacing of the 1st and 2nd panel layers 
2 and 6 was set to 150mm, and the sound absorbing and insulating structure 1 was manufactured completely 
like the above-mentioned example 53 except this. This sound absorbing and insulating structure 1 sets a 
setting frequency as 500Hz, and spacing of 150mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 
88% of the quarter-wave length of a setting frequency, and it constitutes the thickness of the 1st panel layer 
2 as 1/136 of the wavelength of a setting frequency. 

[0158] While constituting the interlayer from an acoustic-material layer 3, an air space 4, and three layers of 
the 3rd panel layer 8 and making the numerical aperture of the through tube of the 3rd panel layer 8 into 
50% of the whole surface product of the 3rd panel 8 concerned like example 60 example 59, spacing of the 
1st and 2nd panel layers 2 and 6 was set to 150mm, and the sound absorbing and insulating structure 1 was 
manufactured completely like the above-mentioned example 53 except this. This sound absorbing and 
insulating structure 1 sets a setting frequency as 500Hz, and spacing of 150mm of the 1st and 2nd panel 
layers 2 and 6 is equivalent to 88% of the quarter-wave length of a setting frequency, and it constitutes the 
thickness of the 1st panel layer 2 as 1/136 of the wavelength of a setting frequency. 

[0159] While example 61 interlayer was constituted from an acoustic-material layer 3, an air space 4, and 
three layers of the 3rd panel layer 8, and making the numerical aperture of the through tube of the 3rd panel 
layer 8 and making the surface density into 0.5 kg/m2 20% of the whole surface product of the 3rd panel 8 
concerned, spacing of the 1st and 2nd panel layers 2 and 6 was set to 150mm, and the sound absorbing and 
insulating structure 1 was manufactured completely like the above-mentioned example 53 except this. This 
sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, and spacing of 150mm of the 
1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter- wave length of a setting frequency, and 
it constitutes the thickness of the 1st panel layer 2 as 1/136 of the wavelength of a setting frequency. 
[0160] While example 62 interlayer was constituted from an acoustic-material layer 3, an air space 4, and 
three layers of the 3rd panel layer 8, and making the numerical aperture of the through tube of the 3rd panel 
layer 8 and making the surface density into 10 kg/m2 20% of the whole surface product of the 3rd panel 8 
concerned, spacing of the 1st and 2nd panel layers 2 and 6 was set to 150mm, and the sound absorbing and 
insulating structure 1 was manufactured completely like the above-mentioned example 53 except this. This 
sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, and spacing of 150mm of the 
1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter- wave length of a setting frequency, and 
it constitutes the thickness of the 1st panel layer 2 as 1/136 of the wavelength of a setting frequency. 
[0161] Surface density of the example 63 1st panel layer 2 was made into 0.8 kg/m2, 8mm and a bending 
elastic modulus were adjusted to 500kPa(s), quantity of airflow was adjusted for thickness to 8cm3/cm2 and 
sec, spacing of the 1st and 2nd panel layers 2 and 6 was set to 150mm, and the sound absorbing and 
insulating structure 1 was manufactured completely like the above-mentioned example 53 except this. This 
sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, and spacing of 150mm of the 
1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter-wave length of a setting frequency, and 
it constitutes the thickness of the 1st panel layer 2 as 1/85 of the wave length of sound of a setting 
frequency. 

[0162] Surface density of the example 64 1st panel layer 2 was made into 9 kg/m2, 10mm and a bending 
elastic modulus were adjusted to 1500kPa(s), quantity of airflow was adjusted for thickness to 2cm3/cm2 
and sec, spacing of the 1st and 2nd panel layers 2 and 6 was set to 150mm, and the sound absorbing and 
insulating structure 1 was manufactured completely like the above-mentioned example 53 except this. This 
sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, and spacing of 1 50mm of the 
1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter- wave length of a setting frequency, and 
it constitutes the thickness of the 1st panel layer 2 as 1/68 of the wave length of sound of a setting 
frequency. 

[0163] The numerical aperture of the through tube in the example 65 1st panel layer 2 was made into 1% of 
the whole surface product of the 1st panel layer 2, and the sound absorbing and insulating structure 1 was 
manufactured completely like the above-mentioned example 53 except this. This sound absorbing and 
insulating structure 1 sets a setting frequency as 500Hz, and spacing of 150mm of the 1st and 2nd panel 
layers 2 and 6 is equivalent to 88% of the quarter-wave length of a setting frequency, and it constitutes the 
thickness of the 1st panel layer 2 as 1/136 of the wavelength of a setting frequency. 
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[0164] The numerical aperture of the through tube in the example 66 1 st panel layer 2 was made into 50% of 
the whole surface product of the 1st panel layer 2, and the sound absorbing and insulating structure 1 was 
manufactured completely like the above-mentioned example 53 except this. This sound absorbing and 
insulating structure 1 sets a setting frequency as 500Hz, and spacing of 1 50mm of the 1 st and 2nd panel 
layers 2 and 6 is equivalent to 88% of the quarter-wave length of a setting frequency, and it constitutes the 
thickness of the 1st panel layer 2 as 1/136 of the wavelength of a setting frequency. 

[01 65] Area of the part which has permeability in addition to the through tube section in the example 67 1 st 
panel layer 2 was made into 30% by the ratio to the whole surface product except the through tube section, 
and the sound absorbing and insulating structure 1 was manufactured completely like the above-mentioned 
example 53 except this. This sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, 
and spacing of 1 50mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter-wave 
length of a setting frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/136 of the 
wavelength of a setting frequency. 

[0166] Area of the part which has permeability in addition to the through tube section in the example 68 1st 
panel layer 2 was made into 1 00% by the ratio to the whole surface product except the through tube section, 
and the sound absorbing and insulating structure 1 was manufactured completely like the above-mentioned 
example 53 except this. This sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, 
and spacing of 150mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter-wave 
length of a setting frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/136 of the 
wavelength of a setting frequency. 

[0167] Surface density of the example 69 1st panel layer 2 was set to 0.5kg/m2, quantity of airflow was 
adjusted to 9cm3/cm2 and sec, and the sound absorbing and insulating structure 1 was manufactured 
completely like the above-mentioned example 53 except this. This sound absorbing and insulating structure 

1 sets a setting frequency as 500Hz, and spacing of 150mm of the 1st and 2nd panel layers 2 and 6 is 
equivalent to 88% of the quarter-wave length of a setting frequency, and it constitutes the thickness of the 
1st panel layer 2 as 1/136 of the wavelength of a setting frequency. 

[0168] While surface density of the example 70 1st panel layer 2 was made into 10 kg/m2, and adjusting 
10mm and a bending elastic modulus to 1400kPa(s) and adjusting quantity of airflow for thickness to 
1.5cm3/cm2 and sec, spacing of the 1st and 2nd panel layers 2 and 6 was set to 150mm, and the sound 
absorbing and insulating structure 1 was manufactured completely like the above-mentioned example 53 
except this. This sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, and spacing 
of 1 50mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter-wave length of a 
setting frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/68 of the wavelength of a 
setting frequency. 

[0169] Surface density of the example 71 1st panel layer 2 was made into 9 kg/m2, thickness was adjusted 
to 3mm, quantity of airflow was adjusted to Icm3/cm2 and sec, spacing of the 1 st and 2nd panel layers 2 
and 6 was set to 1 50mm, and the sound absorbing and insulating structure 1 was manufactured completely 
like the above-mentioned example 53 except this. This sound absorbing and insulating structure 1 sets a 
setting frequency as 500Hz, and spacing of 1 50mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 
88% of the quarter- wave length of a setting frequency, and it constitutes the thickness of the 1 st panel layer 

2 as 1/227 of the wavelength of a setting frequency. 

[0170] While setting 0.5kg/m2, and thickness to 10mm for the surface density of the example 72 1st panel 
layer 2 and adjusting quantity of airflow to 10cm3/cm2 and sec, spacing of the 1st and 2nd panel layers 2 
and 6 was set to 1 50mm, and the sound absorbing and insulating structure 1 was manufactured completely 
like the above-mentioned example 53 except this. This sound absorbing and insulating structure 1 sets a 
setting frequency as 500Hz, and spacing of 1 50mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 
88%) of the quarter-wave length of a setting frequency, and it constitutes the thickness of the 1st panel layer 
2 as 1/68 of the wavelength of a setting frequency. 

[0171] While the example 73 1st panel layer 2 is manufactured with the resin plate with which a principal 
component consists of polyester and the numerical aperture of a through tube is equivalent to 10% of the 
whole surface product The area of the part which has permeability in addition to the through tube section 
shall be 50% of a whole surface product except a through tube. Furthermore, while adjusting 3mm and a 
bending elastic modulus to 1 1 00kPa(s) and adjusting quantity of airflow for 0.9 kg/m2 and thickness to 
5cm3/cm2 and sec, the surface density Spacing of the 1st and 2nd panel layers 2 and 6 was set to 150mm, 
and the sound absorbing and insulating structure 1 was manufactured completely like the above-mentioned 
example 53 except this. This sound absorbing and insulating structure 1 sets a setting frequency as 500Hz, 
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and spacing of 150mm of the 1st and 2nd panel layers 2 and 6 is equivalent to 88% of the quarter-wave 
length of a setting frequency, and it constitutes the thickness of the 1st panel layer 2 as 1/227 of the 
wavelength of a setting frequency. 

[0172] [Evaluation trial] It is JIS about the sound absorbing and insulating structure obtained in the above- 
mentioned examples 53-73. Sound transmission loss measurement using the reverberation room specified to 
A1416 was performed. At this time, the transmission loss of each sound absorbing and insulating structure 
used the 1st panel layer and the griddle of 0.5mm of board thickness for the polyester resin plate of surface 
density 1 kg/m2 as the 2nd panel layer, and displayed an improved part to the measured value of this 
comparison noise insulation object by % on the basis of the comparison noise insulation object which made 
these spacing in agreement with each sound absorbing and insulating structure. In an improved part of a 
setting frequency, an improved part in the frequency (average of **10Hz) was displayed by %. These results 
are shown in Table 4 with the specification of each sound absorbing and insulating structure. 
[0173] 
[Table 4] 
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[0174] It was checked that the transmission loss of the sound absorbing and insulating structure obtained in 
the real above-mentioned examples 53-73 is improving so that clearly from the result shown in Table 4. 
[0175] Next, the following examples of reference show the result investigated about the engine performance 
at the time of installing the sound absorbing and insulating structure obtained in the above-mentioned 
example in an actual building and an actual automobile. 
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[0176] When the sound absorbing and insulating structure 1 obtained in the example of reference 1 above- 
mentioned example 53 was installed in an indoor wall surface and an indoor head-lining side, compared 
with the sound-insulating-construction object of the conventional same thickness, the unpleasant sound near 
a setting frequency was reduced and it was checked that the noise insulation engine performance improves 
in a perimeter wave number region. 

[0177] The 2nd panel layer 6 of the sound absorbing and insulating structure 1 obtained in the example of 
reference 2 above-mentioned example 53 was used as the car-body panel of an automobile, and when the 1st 
panel layer 2 was set up as a rear par eel trim for automobiles located in a vehicle interior-of-a-room side, it 
was checked that the vehicle indoor sound pressure level of 500Hz or less decreases by l-2dB by frequency 
average. 

[0178] The 2nd panel layer 6 of the sound absorbing and insulating structure 1 obtained in the example of 
reference 3 above-mentioned example 53 was used as the car-body external panel of an automobile, and 
when the 1st panel layer 2 was set up as a pillar trim for automobiles located in a vehicle interior-of-a-room 
side, it was checked that the vehicle indoor sound pressure level of 500Hz or less decreases by 0.5-1 dB by 
frequency average. 

[0179] The 2nd panel layer 6 of the sound absorbing and insulating structure 1 obtained in the example of 
reference 4 above-mentioned example 61 was used as the car-body external panel of an automobile, and 
when the 1 st panel layer 2 was set up as a door trim for automobiles located in a vehicle interior-of-a-room 
side, the vehicle indoor sound pressure level of 500Hz or less decreased by l-2dB by the frequency average. 
It was made to make the sound absorbing and insulating structure 1 concerned have the rigidity as the door 
section, and functionality at this time, using the 3rd panel layer 8 which has a through tube as the resin plate 
and metal plate inside a door trim. Moreover, the acoustic-material layer 3 was set to a part of each door 
trim section. When permeability was given to the door trim section top face which is the 1st panel layer 2 of 
the part still nearer to the location of crew's lug, it was checked that it carries out that sound pressure level 
decreases by 0.5 moredB on an average. 

[Translation done.] 
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[00 22] dd-Cs^KiTUli. m2/^;we*fc 
3 fc JK 2 6 »T ^ I. w i: tc J: S ^(i^ 1 

2mm4tL.xwt.o. man. H2£&tt£ai3ttJi3 

^©ff-WJB 3 tePJit LTV vfr Sf5 2v\°*/t-B 6 CO 

WI?lfci>il.TJIXiT.-i>#. ^iT-m5Sa?Lfcti:#^ix 

[0023] If* 2 6 <7)®Mtfm 3 K*ttSffll 

Jt**l : 5*9ITH t%2 6 tf>\^m'X+ft 

Jf 6 D-f gifMCIiii^^ 

V\ *?4t<{il : 3-3 : 1. S ^C*?* L<t± 1 : 

2-2 : l^KHk-r^i^^io. mm-m^tf+w- 
nhti. smmm&t Lxmmfttz$fmizm^t>tiz>. 
[0024] zcr>x o %ffimitT%m.®&^tm&£ffi 

[002 5] Sfll£§Ui4c7)g*SiS*£ . 9312^ 

mm&wcr&B&±&'T<i(D i o %a±x\ m 1 

4«9«»fc:ttLa.a»f*SW*T'l 0 — 9 0%?)F*lM53 5 
l^mfck&n 1 0%frffiX'li. £5 1 2SU14 S-fgtt 
ttfo±«#Mia I *&iiarv>. »*U<(i3 0%Ul±. £ 
Jf 4 ^iSftJt £ t £ J: 2 >"?*/l-/I 6 *>^R&f 

[0 0 26] *l3E»«4<08«fc:»U rt«ft5<0Jl 



ii&<$:£. »it<<i4 0%JjLh, 3fcfc:ff*L<li 
5 0 %J3Lh ir-faiktiO. ftSSMfetfS & left*?* 

[0027] S3tc^:-rj:pt;, JR1 J**/!"^ 
<?5«BJUc» 2 £§U1 7 J: t«H 3 ; 8 £f£ltS 

it, ttbh, WBMfrt>Si3Ji*Jl>M8. m2^» 
Ml. 11^12, "R^ttJf 3. S1£*UI4« §5 
2^*/Wl60JiItcIS^£ix£:^£< i: 1 6IH^I> 

[0028] *-$\ SSl^^S2*}J:t/^3v>C^S 

[0029]^ 3 y^UJi 8 k m 1 / ^/Wi 2 i: (OHtfO 
SHU. •T'5:^*>m2^^7<0Jl$T2{i, £R£if# 
WKt*^J5 T0<7) 1 0— 6 0%T-J>l>£ i:* 5 !^ 

CO®*** » < t S £ t tPC* . «iiEWttlg*^^ < ex 
«£iT.£. a?2^S7£7)J»$T2*U 0%*MT(iPi 

ifcMBW < %^X L4 P fcft. »2 SSSUfrtfc 

^>k. x>>=v;u— J±n<F>\/A T^hJ&HK^if* 1 

-»t*/na* f iiiff?&fc«>. mi^»ii4*^<7) 

<^§£fc^S„ a?2^J17<7)«$T2(i:. ©JEW 
fit ii«c^J*T0CO 2 0-50 %C0ISH k-T^ik^'iO 

[00 30] SI2^Jlrt&-e<7)^«^LT 
AA>ttSa[***l 0-9 0%<7)3£ffl<7>rt^9#£*r> 

rt^9<o^a^*n o%^?»^^v^t , m2g& 
mftx'+tt%m$mtxtf'&t>i\%^tt. atwiitg*^ 

L<=Srv\ IS2>'^-;U6{co^T{i, frao4Ji*>A>5: 

[0031 ] iRWWSS^-P^TJi. -eofi/hJfSBfc*} 
ttftttH'WttMfCl 0 0— 2000kPa-C*SIk*>' 
Mi Lv%„ **fWtt*j&«l 0 0 k P a*g|T(i. ©W*t 

<73lX-f'tB#^^L J ?'-r<ir4»£OT'ifi L<^< , mz2 
0 0 0 k P a.t:miii>^t:tmti^it. ©#««3 



li5 0 0—1 5 0 OkPatfOKHt-T-SClfctCiO. ? 
[00323 ± Jfc , «R^#/I 3 «r Jl^ftflfflE***^ 

[00333 H4{i. ckoj: otc2mtm<7y&mttmi:ffi 
itzm.mgffimknmsmmzTFThnxh-ox. miz 
^tRm^tm&nzts^x. v&ttmm* 

^rOPl^ciS^Wi: LT«|gt-?.»?BSfl 1 0 Zffiz.X 

ffi^.e4«oiS!ifcift{fc h m'**)V2<T>mizmtx 

^Wa3tS^© i &$-t*-Sii:* J T'^-2.<7)-C\ ^jiftfi 
JHtfgSl^/Uffllfc&oT fcffib&Vi. 
[00 34 3 05 li. 03fc?r: Lfc J; d ^JlftitcoiSag 

[00353 3 , 1 o tzavz-m® 

XfflJI 1 OfcrHvtli, ^OftWfSPtc*3tti.fttf5H4 
$S:l-500MPa, JlfiL<{i5-3 0 0MPat 
•thZtlzi. 0. Ktffl3, 1 OtT^tttfcmfcfc.ktf 

jnxtt3W««3*i.4. B^SJii on- mz^mm3 

S3 J: 0 i> *VMfiHWt*WB*3ft.5. 
[00 36 3 ^S^fit^WWStcfcVvTJi. *<^iiS3& 

8 0%?)l!8PgS£i^t&.r k #-C# 

[00373 mBtei-imn}. z^x^muui^ 

^fcUBPSSl la#l£ftTJ>£. icO^IPgPl 1 a<0 
^tt«fttt5r#ii: t fcffiK?)i£t£k -f £ ; k * . 

[00383 m®&m 1 1 t»ii*fflv^*&ic*> . 

=5r<^r«». $?£L<t;»*£2 0-5 0%k-r.&.rk 



(7) ^2002-73036 (P2002-73036A) 

UTfflv^*i&«IB*r<Oi k *«BW4. 
[00 39] JS2A«*/WI6fcOVvCfc. ^Bf?f@k-r 
££2: ft*?*. *fi04»5r<fck lJS£»&|JIkT££k 

[0 04 0 3 IMF*tJ13i:*2^*/l'Ji6£>|Sfc) 

8 coOcofg 2£3UB7«f». &4W«-*>ffi#fc:, *t£JI 
1 2 £tSftS d k i>T* . P^^JWRWtci 

fcl*Lt*-* . 

[0 04 1 3 SI OiSilflai lli» icoJ:-p^:«i5S* 

mm^mtmmi^-rsmmm^mx'h ~> x . at* 

-r«SMMIIJ6*lfciiJV^tt. 3&1 £50141*9^^ 

#>*t-£&. mi lteijvvrji, mi^m«4i*i^ 

2^51/1 7 rt^rt^HS 9 tC«S*tS 1 2 SrUf+ft* i k t» 

[00423 ^n^*)ia*flBft*fc:fflv^4«iii» 

m, «^i^3 0—1 0 OmmcTtfttiiif 5 0 — 9 5«S% 
k. S»J«»5~ 5 0«S%A^=3r-g.t ) cOk-ri»«rk* i 

[00433 *56HBfc*iV^T'-Ky x^-r^kli. «£» 
*>Jlfl/>'fW^l'-h (PET) , ^'jyf-Vy 
f^^U-h ( PBT) , ,1f'Jlfl-yfUt7i'l' 

-h (PEN) , *yyfuyf7?i/-h (PB 

N) . *'JIfUWV7^1/-h (PEI) , ^'JT" 
fMV7?l/-h (PBI) . ^'j£^7n7;h 
y(PCL)4JfOl3b6». PETOxfl/yi/Un-zl' 

UT. ^^Wfl^yfV7^I/-h (PHT) ) , 

»LJtt>C0 (.-Ky^^-f-Wy-f V7^l/- h (PH 
I ) . * , y^^^-l^>-^7^u— h ( PHN) ) & 
t'Zmo. ttz. £/x*>5tf , Jxj*-rA'&fl!j£^~ v hk 
'J xxf;k if P B T k # 'J t- h 7* 
rUyfVa-Jls (PTMG) f)7 f n7?«I^ft. P 
ETkPE IOSi^fls. PBTk PB I <OftS£#. 
PBTtPCKOftl^t'. ±fc4»»)iEL#fibe< 
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fcuxti, imm. *h vmcwu vy-n 

[0 044] ifc. mmtLX. 7x;^Srfflv^« 
[0045] ZC0£?%ffif8.$:1r$-Z>'J?%<ti>4mfr 

h%%> m&mmm: Emw&m. Lxmrnnmizim 

4 rt*MZ* -)V=s- h%k' coftjffitt tfftfffi LT & -a T 

[ 0 0 4 6 } *fc . *«Wfc:«*>4iKr < fc i> 6 JiA>£> 

{5a£-ti\ &W&<r>#T ! <>**Mzi5tf&^>i?V)V— 
A fc ^coSoPiS5-|g 1 1 ^)V-m k t -t*c®TffiM-r 

&zki>m&ft<onfmzft±.-tz<r>izm)bx^%)X'$> 

* fc*»«»#Kfl£ LT& o T i>ffi ±>*^. 
[0 04 7] HI 2*3il>'Hl 31*. eJlflBfO©^ 
«3tft 1 2r gf&SWS® L£ttS!£SH- *fi*'ix{I!lB)Tffl 

/!✓— Art^*/l^fR3y**/MB8 . xyyV/P — At$ 

m<rm<nvm.zm 1 v<*jwg 2 fc u s& 1 s^^m 2 t 
*3 A*;ujB8«iatcSKiaa»«a» 1 tooi 
0%uLt^s$T25*rram2?55i,Ji7$ri5tt. 

(I!1C®^«J13. HSl^SlUf 4fcl£{t£ tmz. 

=sr*j. Thwmmmi 3i,z}3^xii. &**a>m&. 
2. 6^{aaw«(7)^'*tTS.s. ii4«i 

-c&^t, clival 4 >- w^u-c 

fc * & 2 ; N-^uffl 6 fc , m.^ttS 6 «o-S5co^*«a 
h. 

[0048] l224&V>U126te. t£3fc<7>6Jf 

flfjtl&jt^lfijf # £ TFCt t C7)ffc -5 T , t**C0©jg^1f 
jtfttefcwctt, Sft 1 2 fcgS3 n^mS W% 

»»ar»i«affc*>£**> 1 o %*)H^tg5fi lt ^ s t * 

&-oXmhilKW&i:1iLX^&. 
[004 9] *LT, ±IESW^^fi£f ^/i^fteOffi 
l£fc LT . El 1 5 iz^tX o te. #*0fla»«S 1 

&S®ig£flli£f* 1 tefcv . 3 km I Q%M 



24>6ftmCOT**W*tt r l Q—9Q%X'*>i>'}>-% 
< k i> 1 ilcDrt^I 5 £ W L . W^ttm 3 Oi£5&£fffi 
»^2vt^S6<0ffi«C05~9 0%. $12^14 

3— 70%t&OsSU t*/Wi 2 (i-t <7)^ffi»t=^tr 
& |gcisp# l - 5 0 %OK5iyi£ ^ L . A>omffl7Utf h 

*T3 0~ 1 0 0%cr>mBX-1lm£ . S^S^O . 5 — 1 
Okg/m2-Cfc&i'Dfc-?-£.ri:#M4U>. i"=5:t> 
*> . M2**ivm 6 «, SiS^^Wit^^l-SP^^A 

®ffl-n.^$r#J!S-ri.i:. ^2^t^J16<7)B55«^ 
0. 5-10kg/m^lH^Ll*. S2A'^ 

*jismei*. m*mzw$m<7)%^mi t u < ii®Jii« 

TfcO. -?-^«J¥(i:> £l5tK?)*££{i0. 5-2. 0m 
m, ®BW«^^ti{i0 . 5—2 Ommn» 5 li L 

[ o o 5 o ] m i ;-?*>i-;f 2 ti„ j&2 ys-^/ws 6 1 <rm 
x'ZMsmrgffiik*Bm-&*&>. wMmmzft-tnti 

/US 2 fc^ 2n*>vm 6 <7)HS5JSSrT^ l»^'{tifi< -f 6 

i <jdy^«niasc^ft * a «= t iztm-t h . 

[0051 ] ^1 v^/WJl 2 t L < lim 2) 

pmmmkx'w^&mfcvm-h&x-tftteym cjim 

&Ztt¥-t&Zkiz£-oX&WZtiZZklz£&. Z<7) 
ZBf&LX^tfik**). i>d-^ii^14S:^S{PJ 

m.<r>%!> J rtXMW=mg.1fiWck\,zti:htzit>. ^kMM^ 

[ o o 5 2 ] z<r>k £ . a^1±2r*-ri.y^wu«{i. ^ 
1 m^UJl 2 T'£> & .1 i: frU £ L . ffiM# 

o ifiv ^ t £ ^. iz&m-t ^.ii^ttSr **r ^<oa5{at-s^- 

[00531S1 /N'4wug 2tomii?Lti. *<r)±mWiz 
n* & □ m< 1 - 5 0 %<D|EH fc f £ t tfM ± L 
\\ -t%h-b. fflamtfl%*ffiX'l±, j&^ffiikftkL 
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spesrstts z t tfx-z ■fmmiz* <-h-r. mz5o% 
z t &®mt % h z t & . 

[0 0 54] £fz, 9UJ*M'M2l±. WmSWUZffi. 
«tt £3rt&&®.*-XM1lW\-C0±ffimcr>3 0-10 0 
%#U m®JS.tfO. 5-10kg/m2TJ.S:t* { 

®Kc9§iI-£a<3 0- 1 oo%<o&mizh&t^oz ttz 
Lit* L*otij£-#3 o %*mx'\±mmsi &irt s 
hzt mrnmzM&^'&.wf^-th z t l 

V>. ffl«gl:-5^tli. 0. 5kg/m2*ST'{±«R3l 

^tt«g*wc#-r. iok g/mfjajaT'(i«)S*o 

£ US «^icliB* flW* 0. 5~10kg/m2T'«.5 

[00553ml ^jum 2 (vm^&in-f &$m.<om 

SlifcOWCii. *co&>mmzti^X l-10cm' 
/cm* sec. -C&&£fc#B$Ui. ffl^it 

t±. i imKMrnmnT. mmmzmgrr 

m*0;-fi>COX'b-?X. J I SLl 0 0 4t,Z^ZtlX^ 
&£dl,z^ mtiLte (cm3/cm ! sec. ) X'fot. 
®mgim&fo±.Z-£ht:tbMt. mi >**>Wf 2 £W 
jWBSU -e<Ofc£^kmim^lWf 20faT'l*}£# 

& z t tc ± o tiox4^-*w>t§ - 1 

TV^I>. jIS<4#*1 cm'/cm! sec. fcjSfcSrV^ 
faJitfOg&Jlia^SK , 10c raVcmi sec. 

ttzm^ui. m i mwws 2 z^irm&thmistf* 

[ 0 0 5 6 3 IS 1 2 

■T4a«aw»/j>»aiK:*j»ts fltfSHt**^ 00-15 

&tzfri,ztemmmtti>ismzixhtz#>. &Mwa&ti£ 
ff few i r as v ^©jg^ttegs: tsft-r h tz imm^x-h 

0. 1 50 OkPa*mz.t.zh<r)Zim-t&l,zli. 

*y Wi h Lt ft ft tz± £ % g t%<0 fi*ti $■ m 

<tz*b. ®miU)<n$i2tiz>m£izimmL^kitmi 



[0 0 57] miJ^)m2ZWfr.<7)mfrhti:Z>i><7>k 
U ^o*><O^-=5r<tt,lS*iB^tS*^^l»t<0t 

hv&^&igkW'&eitL&tf. ®g.<7>m&hmzmm-?hz 

-ra. tmm£wm&zttzZixmi'**frm28f* 
iz^^mtHm^ti. $ hizw&g'&m < \z\±--th 

Zblztth. 

[00583^1 ;**/wa 2 <nnm\£j&WM$mtt 
•t&umt. mmfr^&itcot-f&zkwm&L 
w mm.mtm^miz^^m"^. ©n^iit^i*] 

itr6]tt2:^^^v^*-&^{±. m 1 2cr>^m± 

tv>. mz. zmm&gtmtezmm-t&M&iziz. m 

^«2coii»ttgp{a^ffiB$-frs^t* i; »^ lv^„ ^ 

^ . ^iS i: fiiB!l*cOSSSESt<0©H^ 1 v t*/WI 2 (031 

[00 59 3 ±l£«Hi*i«{S. «S5-1 5 0/^m^ 
*H5 0~9 5«*%k. iS«fi£4i-5-5 0Wfi%*^^ 

\.\ LfrLm^tmiim&tf&^fz#>*&izm.fetzz 
-e^^coffi-^scsaffi*^ o , mmco 50-95 

»»%*^iiiHt@ 5-150^ mCDtmX'fo hZt ^'S^ 

Kfcfc*. tfc^TJJNlJS^-C-tTU. 5-5 0«S 
[ 0 0 6 0 3 m 1 20«il7U^K7)31^'ffi 

mnm&Jk $ . wmttew&Btc f^x *®%.-th ztw 

[006 1 ] WK'f^'JiXf/^li. fuiiL^ 
J; 5C, M^tf^UxfUyfl^^^lz-h (PE 
T) . rff»jyf-U^v L l'7^l'-h (PBT) , dfjx 
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+U>TU-f-7?U-h (PEN) , iK'JT'fl/yt? 

(PBN) , ^Jlft/y^/^l/-h (P 

ei ) , ^';yft/y-(y7^u-b (pbd, 

£#TU7?hy (PCL) ftb'COlZfiK PETtOX^- 

(pht) ) , &w±T\s7?)vmmt*m<7)mti:%2 

(phi) , ^)^^^uy J ty^v—Y 
(PHN) ) Srh'SrWd. ife. Clixt^'JxX'ryWSr 
ftjfcxx -y Vi: t^ftS^-K'Jxx^P. P BT 
i:^'Jf h7>ffpy^'j3- ;U (PTMG) coyn-y 
PETtPEIi^l^*, PBTfcPB 
I <Dftfi-£#, PBTiPC L<0**£tis3-£:\ 

T-fe-r-K iifjxfi/y, ^J7Dei/y, »R;i?y 

[0062] Ig^^fc LTti. ^i'S. 1M hVNM -9- 
ft/^IESgSft&IRT-ti&v^ ±tz. mmtttLX7*. 

jvbzm^tzis&izu. mms&ftt Lx&zmmt®® 
[0063] ^mm*^miz , us 1 ; **tum 2 . 

J13, S&1S5SJ14. f&2^*/UJf 6*>4»:$r&#?& B Jltf) 
"Sjg^fSKtttCiJ . ff 1 >**/WB 2 fc ff 2 vf^Jl 
6<OHtC@^4g^^t L/i#c7)f4^jSO^*^ja 

•rofc £ff i^'*;WI2 fcff2;\"*;uJl6 fccoRgcoffiK 
J: oTffJEA^J: < ffij&3ix& . 3 

<its^-^i+ffi«A^ i ; wi 2 t*t-t & mwtx- 5 - 

9 0%TJ>SC1 btfMt tv>. 5%*)1tT'Ji 

^ff«iftott«B* s ii«T*r . 9 0 1 

SCZtKi-S.. 

[0064] ^*«Bt***ttifrft*-4fc*(c<i, m 

i 2 tm 2/**>am 6 <oia^>fitf fafla^R r 

a t tfx't h z t iz x h . m i £5s.m a t±. sjg^w-js 
s jwaa#«3ft«t«)ft*»s Toco 3-70 %-c#> 6 c: 

fc L< . 3 %5feTtT1itf ia£fKffi^m#/h£ < 

& 0 -r . «a*ttffi*«w«"c* -f . 7 0 %®ar« 

hZbimtl.^. \±tz\±2\;J±<r)'£.%m<?)Wi$lW-2 



[00 6 5] Ztl, 8S^*r«3i:lgl^Jl4^ff^: 
^atcitt^^^l 0-9 0X<0ttHtiJwS:< b 1 1 
i;U:^fl§^5£*LTV%£C:fcj^;fcU>. ©il^tt 

© ; tWM3^lSm«4F«gSrScSL-ri»^i: 

®m i mttzzbizj:^x®M : gmztffo±.i- 

ZZX. f*}^5C0A*^l OXXffiX'te^tfVi 

mxKWc&it?. 9o%*niLhb®. : gttm3i$±vm 

O~9O%T$)6^t* s J:0»^L^. d<050~90 

[ 0 0 6 6 ] ^«ofc £ . ftm>a 5 ^m\t. a^tt^* 

#S3 J ^mi^il4*^*Wi'J:^. i^, 1*1^5 
tiff 2 *>Mf 6 (ciligiS*^ V t, . ff 1 

m2i,zm.mm.w.ztix\ l \x i>m*>%^. ifc. ius^ 

ft50lSt. ©^Sifcti^^JlSrSiM^ft^^SC: 

mzmm-z>zbi>m£L\\ 
[0067] $ ^zmmzTji-tj: o (c, *&mz&bh 
wttmti*0mj&* : Bmmfrt»Miz~ mi 

2. I3^^;H8. ffl^.S4. ff2 

>n-^/^6 CO 5JB*>^=0rS tcOi:^ Ifctl^ Lt\ 
»iI?L£*-r&ff3^*;i'J18 2 lei OIS 1 f^vMb 

m2J**>u®6<vmizipt£t2, : gt>mm£<fti&zti. 
mi/ 2b%2/ u-)vm 6 <rm<^m.^Mm 3 -^ji 

[0068] mM^m-r^ms^-^msit. 
*)i>m 2bm 2**ivm 6 c:©#*tJi 3 1 l < urn 1 s 

t-2.Sffl7L^^04E* J 1-50 0 . 

0. 5 — 1 Okg/mZT'fc&dfc^^LVi. »JlfL 

& n 3 y N-^;ue 8 £ a&swKfiWB-r & . 

*H-C*4ifcfc:J:4. ifc. IBP^l %*i«T<i^ 
iaa<3tft 3 fLT L i -o T ^^St*^jN$ < =2: 0 . 5 0 % 
^T'li^'fflaStT L4 -?-C&SL* { £tSI<3:!>- fc 
^i&. ifc, ffS-'N'^SScOffi^^O. 5kg/ 

mHzmfz^^izii-^mtz^mz^-thmmm 

<^0«*^^*^-r2.^t<iTiB^i: : 5r?». 
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1— 5\zg/m?<?>$mb-thZ tit L\\ 

[00 69] zt>(£. m^'*;wi2k3&2^*;wi6 

C08 0-1 20%tL< SI 2 <7)JS$£,Itf)# 
5£JS&!8C<0 1 /8^«WT<73J1$ kT4 i ktm& L 

^mk<n®.Lh&wi±m%8kX'hz>m2n*)vm e con 

Wffifr h Zti?ti<r)mim.<7) 1/4 <7)QLW.X'$> o . 
JI$tel/8OTT&l>.rkA J M4U>. £*Ui*ii* r 

mm i /8^«w.tcoji$ «m i n*.*mkw*th 

CDtfim< l Z3mX'$>2>. LA>U SSl'^/WfWffS 
[0070] iOJ: 6*i«flfBft*tts 

[ o o 7 1 1 mm. mmz^-tx a t,z. zm&m^ffi 

£ k *«WT$> 0 . aaWfcftiM^JIWW&fi.* . 
[0072] S^fftiHW«ii«s<om2VN-^S6 £ Sift 

tUZi.r>X3L> i J> : M J $>v- xtc tftivmstopt* 

mmtx < a« o s fetisjjwwffiBbw* 

AflMMtilL t> L < tt-SMHcSftje-f 4 i k 

[ 0 0 7 3 } S £>fc. l!iK««*«»tt0>*2^*/Wi 
6 £ @ L . 1 > WB 2 £ 

*Uc4 o Txyyy^n- k >M i'lS'tUt* 1 ^ 

^rt^fiWjW»ih$*L*. c«ok*mii?L^*-rs^ 

3'**A'JI8& FT h 'J Artffl<o«BWE^WKk LT 
fflv>4 i k fc «fc 0 . 3IWt83S«£k Kr««OMtt*«ffitt 
Sr«*J»te*4ik36«rieK«r&. **««3tt 



tC Sc0firfitJfiV^^mi>'^-^a2T-$>§ h'Tf 
'J ASB 2 3 fcfflSKttfc J*fc*4 ^.kt;J;->T. ISMS* 

[0074] 

^*jvma>mi£WM2tifc'J?%< kt4S*»fe=Ji:D, Kr 
l£i!S : S i *til* i 3i«tt2r<«i.fctcOT$>l»*^. — fiffiHs 
WS^ilOfttt. ^2^-^JltR*f$^ ; t5:PR ; &« 
ilfcJ:->TS6*J:<ifi#$-*4^k*<T-#. ffiiiS^tttl 
5- A^(^±$-fr4 - k *>'T'# 4 fc I » 3 ®i6TgiX3t56 

[007 5] *&W(7)i%$?%2%^Lmi£m4lZl%i>h 

im^ffimmz&^Tii.. m2J**frm&m%.&<7)%^ 

tfOJlS^fiJ^ ^l^^«c7)|*i^ic7)A*^i:5:-en 
^14. «R»tt. *x^.-xtt^k'^a^d^k^<. (ft 
[0076] ifc. *JHB<Olt*«5*Jj:lflBWi3S6te 

mzn2&$mnztf&3'**)i'n*i!at-k'j?%< 1 1> 
6jf^jtsr«ii.. an2^ui<o^$^>aj^ j ?». *<o+<o 

43&»fe«3S«Hi* J: OSWBWfcSrtM-ii k^'T'^ . 

T\ SaXttS:a^3^k^Llc^£|J&±UTiR^«« 
cOJgtt«^14£iSi#-r4Ck^'T-^, imi9(CflU>«> 

mz^ffimmzti^xtet&^tfmtf&frimmtfmzh 
2ma±.<7)zmffim$:ffii. . i o izmb&f&mm 

h i>(7)X'h 0 , »*JI 1 1 *J 4t/f»*)S 1 2 tcffii?4© 
ig^it*t*3V-»T(4. S^a^^flff^tt^SrJ:*)*? 
4L^KH(c^L^*>cOT'*)4*^, ©it^tt^S 

[0077] W*31 1 3 it/f*;ftJB 1 4 

^fflv ^^t't w&Mumi: ±®iztn±.z c k # 

T*^4. 

[ 0 0 7 8 ] $ <b£. IS^JI 1 5 (cflbb4«iS?flH&flc 
co^<k tl«£^«k L^t^T-ft-SCk^A,. 
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Sfl2^-*/Wf£fc©^4tE£-5-;*.a.Li:#T£. § hiz 
iSkg^ttfiS* r&JJb^-^&Clii * ? T'# . tt*« 1 6 fcflfeb 

Scot. SmStcKW^^'f+iDSix. OSfttttt&S 
£>lc|ii]±£-es>.r k#T'£ , if*^ 1 7 £fltt>&fi£* 

[0079 J !«#JB 1 9t;fili5SiSjfiW«Bif«i. 4Ji 
flBSfcfflli. glWicOX >-;U— A k k £ FST 
SPlMSrSfl 1 ;s*/l/k LTSSflHtCffi**-* gf&Uffl 
^v^^aW^CffiiUfcD. 1**312 Ofc 
filbSiRSr&flBtffti. 6JHi3t£WU gSWKOSfls 
taWt1-*xy>»>'A^-Art/'C*^i|i 3;<c*/Wl k 

[ 0 0 8 0 3 ifc » 1 (3X*>&«6ttHf&(Mc 

tt=5rk*£?l«L.>5r#4>. ©iE^ttffiSrl6J±$->i-S-k^' 
BM»B2 2tJj:lXill*Jl2 3fc:«*»4«iMFflBft 

^.fcfiiifc^-SK k t> 5Jf#>&& 0 „ *3/t*/U 
JI<0KI?L<O$IO3£. nfeft* aWfflWsitmiSE* 

fflSltt Sr*-TI>^om«bfc J:tX^ 1 

k&<, «R3I^I±^i05iimi6]±?^<Ik* { T 
»«Ji24fc:«M54«ai»IIBa*k:*JV^fi. mi 

ft«f»tt****l* r :h.Jff* U^EBtcajgLT^SCO 
[00813 «*J|26t«fc4«ifiSlliaftCtil>T 



U . JH 1 /**/Wi k^ 2^*>Wi«0lfflNIiWR*tttt*S 
jetfc«a3ROl/4«*08 0 — 12 0%T*9, » 
1 yt^;HlJ¥§**i?IE«F^aaSR<0 1 /8jfcKWTT'£> 

M*W2 7fcflU?4«ifi*«J^fc:*svvttiJ& 
1 ; \'*/Wi#?S&coJf A> 4> =5: 0 „ 5 *>0>&Zc <bh 

. IS*JI2 9 &^&f&*4*Sfr£&V vctttt 
^£J&£-$-£ilt&tcoS:fc itfi. &*j£#fi£SI£ L 

& . mzm 3 o t *BKSN&mz*n >t immm 

*tJt^-CJ«K0*3^S. «^a-^=Srk*S:#fc- 
i to k -T £ £ k a«T* 6 k v » d k v> d fflxtzmmtf 

[0082] LT, *5&B8<0««JH3 l^-V^L«*ia 

^UH7hUAST*4i>«.. g»<coV7 5-*^co 
igt. xy^'yf, o-h'y^fX^k'Sr^eUfcjSBT 

[00833 
[00843 1 . 

II 2 J: o % 4 JifllitcOiligWfiljti* lCfcVit. 
M^ttm 3 1 Scotcok 

U -ttfJftlfSMt** lOOOkPa. -^ItBft (iStf 
S) Jlkg/m'tU. -f-UT. mi^B4<0« 

ti zmmm'gffi&w 1 ^wbWjTiw 6 

0 %. rt«tt5W j!jWt«ffll**lfllffiSOBSffll<0 8 0 % 

flS2/t*;UJI6<0ifi«fc:«^-*iei?L6 acO^P^i£-2 
0%. ®Wib (m2y^;l-S6iOfflW : ®^«S3coM 
S) & 1 : 1 k Lfc«i6«flBft*l SrtRHLfc. 
[0 08 5 3 HS£#J2_ 

S 1 ^MS 4 *0fi*3WI $ Tl $r vmmm&fr 1 co^Jf 

g^aiToco loxtu zixw\-ii±.t?mm i k n 
»£0i»jg^tt3t^ i amLti. 
[0 08 6 3 $mms. 

m 1 -£%M 4 cOg^cSB « 5 T 1 * ©jg^ltittt: 1 CO 

e^gPToco 95%tt. <r ixvx^±JsMmm\ i k m 
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[0 087 3 

Mi^m&mzttt&ft®®5<DM.frif®mm£ i o% 
1 u atx.imi±±immm i 1 wawwsawMi i 

[00883 

k l . i wawdLti^atw 1 1 mmco<m^mm# i 

[0 089 3 HJ60«6. 

£2/'CiM'JI6aiBttK&0. 5kg/m*i:U dillii 
W4±82HJtM 1 k H«tf*St««»* 1 fcfBKLfc. 
[00 90 3 H»J7. 

XZ/t^iUJI 6 Offl^Jg £ 1 0 k g /m* fc U £ fU2W- 

[00913 ?mm8. 

nv**)vm 6 <rywmi e a comumz o . o 1 % t 
l . z nwHi±is.mmm 1 1 wia&wtvmtk 1 £ 

[00 92 3 ^5*65^19. 

fc. 

[00933 £fifcffl 1 0. 

ffiUJt <i(S2y<*/Wi6«offlli : ®^W!3C3H«) £ 

i : 5 1 u iwawiHESOiswi 1 1 ia]«<DPRst^ra 

[00 94 3 HJfiWIl 1. 

mmit (&2J**/ism6cr>mm ©^wi 3<o®«) £ 

5 : 1 k U £ftJaJ«±JLIB0W»U klSJt&Oifiig^ffl 
jSttl^^SSL^. 
[00953 ^*&0tJ 1 2. 

3<0ftH f Wtt** lOOkPa kf £ kfttd. 
£ftBtt (ffi^Jg) SrO. 5kg/mitL, dfU^h 
»±JJEItSt« 1 k R«K<0lfijK«flG6flc 

[00961 mmm 1 3. 

* 3 CDfttfSHt** 200OkPat«t« 

(±±ia^JSff»i 1 k mmcw&m&timto l^sit. 

[00973 isstew 1 4. 
[00983 ^mm 1 5. 

[00 99 3 £fi(0U 6. 

>&BW13£2Jik L. 04t^J:dt;. -£0«®Jg 

fflmsrHBuci: owku *-ot&<f sn4*£ 3 0 0 m p 

akf^t^:, «H-Bft (KWJg) £3kg/m*k 
L. cWaWiJbEWIM 1 kHato**gMliatt 1 £ 



[01003 satni 7. 

ftft#JR3&2JgkU 06^"TJ: 5 fcr-ecoSMOB 
Ji*«HSfcJ:9fWU «|g<OiHn^S-l%k-r^kft 
fc, i®^*tJf 3<0£H-Btt (®#JK> * 5 k g/m* k 
L . - iiiaWiiJEIOiW 1 k RttexKjeSfflBB* 1 Sr 

[01013 HJS0IJ1 8. 

if«13 * 2«k L. ^^JKfflS«*«SifcJ: 9^ 

gu ©ng^wn^^8o%k-rsk^. ®^«/i3 

O^-Bft (1B«ft) £5kg/m*fcU ZilSmtt 

±tdmmm 1 k isHn^eajtwrnsttt 1 trfBS l*. 

[0 1 02 3 ffe&fetfJl 9. 

3 5- 2 JB k L . *OK««IBIJB £«f JB£ <fc 9 f£ 
8U fflflg£0BHO^S-4 0%k-rSk*C ®#ttB3 
<0-^fhBft (EiffiK) £5kg/ m 2i:U iWSWtt 
±*&mm 1 k |iI«coi5iiS^«jt^ 1 Ltz . 

[0 1 03 3 ^SSf"J2 0. 

351££U14 +£Op<3^5tc:. H 1 0 iZTjk-tJ: o izmm 
1 2$rPWISL. £ ftWMiJblfilifllfll 1 k MXOiffira 

8§3i#:l£fEi3L*. 
[0 1 04 3 m&M2 1. 

§g2;\'*;wjl 6 fc. 08C*-r J; -5 dJKifJl 1 2 £Mtt 

l . c: waw± ismmm 1 k Pi«oijaig^«itf* 1 ^ 

[0 1 0 5 3 m&W2 2_ 

Z'irmmm i2^l, ztuasmismiffl 1 1 m 

[0 1 06 3 

®.^W§ 3 cofttf^tt^W 5 0 k P a t^TZ tMz. * 
?H±±ie^iSfi?>J 1 k |5l«c7)i353lW*t3i* 1 Sr^SL^ 
[0 1 07 3 »feM2 4. 

(R^WC 3 OfttfWtt^i 3000kPak -f-l>k^ 
tc, **>£9f-Sft <■**) Sr3kg/m2kL. dix 
JaWiJJBIOtM 1 k |3M»Oi»ig^fli3i# 1 ^fttS L^r 

tf. mmm^ttm 3 tTLSr^ft & - 1 #-e# =5r*^^ . 

[0 1 08 3 ^ffi0i|2 5. 

©^Wf 3 S:2ltL. 06 tc^-T J: a Cc-tOffi&JKffli 
a^^^ctOf^ML. 1Sfli<?3l3P^2:9 0%k-rSk 
«»*fJi3^K-Bft (HW?«) Sr5kg/m2 
k L. inja*Hi±ie«l« 1 k HttDOBraf&tt 1 

[01093 mm2 6. 

® 3 ic^-f J: 3=Sr6 ilfflji<7)05aE^«jtf* 1 t*j \ %T . 
^ 2 ^fUf 7 f0*±SS/f $ T2 £ ^MM^#t3tfr 1 «0 
^J¥ft^gBT0iO3 0%. aS2SS^fl^)9<7)ii.7W 
$«*£|g2^mS§atf08 0%. it«l3^'Jx 
^x;Hr±*k-rS^*^^rl» lJi«0tOk U -f-co 
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ffi{f5¥tt^5r 1 0 0 0 k P a . -gffgtt (fflffig) £ 1 
kg/m^kl^:. -?-LT, ISl^J14coe±gPJ¥$ 
Tl £ £K!g3fi8M!HiNc 1 tf)£Jf»*gBT0?> 60%.S 

i smert^55^*^t««^?riBi^Ji^ico8 o 

%kU ^^-;Uii6 0ffl^S$r4kg/m2. S2M- 

^s6«®wtc:strsaa?L6 a^mo^s- 20%, 

1:1k LfcflRiBWflliitt 1 £f£SLfc. 

[0 1 1 0] £3tfl27. 
*2ffiM7«D*bfc*»ST2*«»f«ft* 1 <0£JS 
g±g&T0tf)l 0%k-f &k;H&:, ^1S^B4«0«^ 
^«$Tl£:£fffe*;g!5T0<?)8O%kU £ftJaWiJb 
f 2 6 k PI«OiSEaE#«jt«c llfWLft. 

[Oil 11HME0I2 8. 

m 2 £MS 7 C9fi±S«$ T2£ffiii&*fi3tf*: 1 Otm 

^Jf£Tl£:£J»ft*:gI$T0O3 0%kU £*U3l*H±Jh 
IES8SW2 6 k Httatt3S#fll»ffc 1 OmLtz. 
[0 1123 I66&0IJ2 9 

m 2 ^nrnftma 9 aju>tt«w**ft 2 ssm^wo 

1 0%k U iirl^M±±IESI56piJ2 6 k l§J8tcoi&jg# 
8fittt:l£fl«lLfc. 
[0 1133 S5SSPJ3 0. 

m 2 squirts* 9 <r>nfrvm&mt:m 2 m$zm®m<v 
9o%tu d^m^ni±Ei06^j 26t mmnrnmn 

[0 114 3 JWt«3 1. 

m 1 £sm 5 co^tt^w^srm 1 &sm&mcr> 

iO%kU £*iiaW4JJESIttH2 6 k H8?>(K&$ 
[0 1 1 5 3 $01013 2. 

* 1 ££Uf 1*3^ 5 «0JW»»t8W* SrflS 1 S^Jl^WO 
90%tL. ZtLlWUi±X&WH2 6 fc IBJtHOi&jg^ 

[0 1 1 6 3 HSt#J3 3. 

IS2^*^S6c7>®^j£Sr0. 5kg/m ! tU iiliU 

w±±khhw2 6 1 mm<r)®.m^mmft i l 
[01173 mmm3 4. 

M2>S*?l<m 6 cOffiSBJgS- 1 0 k g/m 2 fc U -Ulfclfl- 
U±K*«W 2 6k |3I«^®)g^«Jtft: lzmntK. 
[0 1 183 HSSCT3 5. 
3&ZK*;lWf 6 <7>KI?L 6 a cDHn^S: 0 . 0 1 % k 

t . £ ixami±.tmtem 2 6k RRo«je«tt£f* i 

[0 1 19 3 |I*60IJ3 6. 

m2v^;Uif6tfO«ji?L6aCO^a*4-5 0%k U £ 

nj3Mi±ie^J6^j2 6 k HauDftirefltsfr i 

[0 1 20 3 11^13 7. 



1 : 5 k L . £ixJ3HiJilellife0'J2 6 k 

^jt*i&fmL^. 

[01213 506003 8. 
5 : lkU £iTia^(±_tje»6W2 6 k 
[0 122] HS6<5(I3 9_ 

©^WB 3 eOfttfWfl^* lOOkPamkftt, 
-e^ffStt (WSS*) £0. 5 k g/m* kU £^ 
JSIW4JJB|ia«f!2 6 k|S]«cOiK3aW8i3Ste 1 £#SL 
fc. 

[0 1 23] Stt60»J4 0. 

3 cOftffWffi^Sr 2 0 0 0 k P a k -f£ k^ 
fc. *«^»B# (StfflK) £2kg/m*fcU Ztl 

m?h{i±iensfi^2 6 kisi«iOPRiew^ii«: 1 £#ssl 

[0 1 24] ^St0lj4 1. 

©^WS3S-7x;UbT'#SL, £iUa*Mi±K9at« 

2 6k |3I«cO®igW«JS«s 1 Srfl* Lfc . 
[0 125]^Sfifiaj4 2. 

©^WJi3£^t^>-T'««!U iftEWttJJESOIW 
2 6k ll^cOiaM^itft: 1 Zfm Lfc . 
[0 1 26] ^ig^J4 3. 

«!ie^a»tfcJ: ofESsiL, 3 0 0 m p 

[0 127] ^#14 4. 

fc. lS^«B3^lfS# (ffi&Jg) 5r5kg/m2k 

l . zmtHiissmmm 26k 1 

[0 128] _0»fc0lj4 5. 

H8^tt®3 5- 2iifc U "^<0»»lHira»«IS<cJ: D# 
ML. ®m<Dmam&8 0%bi-?>b#l l z, oR^M3 

ry&s+stt mmg.) £5k g/m* ku ztaztui 

±S.mtmi 2 6k [Sl^cOiJRig^jtfr 1 fcfHH Lfc. 
[0 129] ^tfifiJ4 6. 

©^■3 *• 2Sk L, -ec7)sC««^S}BilcJ: Of^ 

mt. ®m<nmnm$:4o%b-f&bmz. ©w«Ji3 

^HMH-gft (®«JK) £5kg/m*k i»i 
JJKOt« 2 6k RttOftiff&flliiffc 1 L^:. 
[0 130] ^Jfe0iJ4 7. 

miS^J!4 4'<7)l*l^5tc. 121 1 t^-TJ; oi,zmw§ 
1 2 J WIS L . £ W^H4±E3«ft« 2 6k IHmwHSig 

[0131] ^tfe^j48. 
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l , i txwu3.±.mmm 2 6 1 mmnw^mmft i 

[01 323 !©£0IJ4 9. 

t'timmm 1 2 * mis t . - *uaMi±e»*w 2 6 1 
nttaajtMftft 1 £#gi Lfc. 

[0 1 33} HSS0IJ5O. 

i&^tt/f3^«W i Wtt*£5 0kPak^l>k*£, 
<7)-£tfB# <ffi®l£) £0. Skg/m'tU -inJil 
*Mi±ffifSUSfc0!l 2 6k mmnW&^ffi jtffc 1 £#12 u <t 
•5kL£#\ ^iR^«Ji3<0^«^Sf$^*»o 

[0 1 34 3 ?mW5 1. 

Ktffl3<?)ftlf®tt$J 3 0 0 0 k P a h^h t& 
-e-^H-att (B^JS) £3kg/m2k U .Ift 

jawijjawtw 1 bnm.<r>^m^mm.W2 6 £#gf l 
[01 353 mmm5 2_ 

5R#*fJI3 5- 2/Ik U 07 Ktk^J: 3 <,z*cdiS®%.M 

mz. wgttm3<7>&9tmtt (m®m) £5kg/m* 
tL. z *uawi±5sw«w 2 6 1 mm^vm^mm.te 

1 £#1?L*:. 

[0 1 36 3 HMM1. 

02 3 J: o %4 WffiSOfi}«fMjft» 5 0 fci5V> 
«Mf*tJl3«r2Jii:U ^<0©?&gi!lJl£8fflil?« 

5 1 fc LTffiSU S£*t5 1 £Oi3P*5r 0 %k 
^-*>k#t. <&W**«30-£ffBtt <M&) 5:5kg 

/m* k u ina*Mi±iEaatw 1 k i§i«^®is*» 

[0 1 373 #RW-2. 

JEBftffttJI 3 * 7 x yl- h k ttf B&H&fttt ( S^JKS ) 5 

i 2«k u mtmm&ms 1 oihp^s- o% 

k-f-l»kftlc. SHtttJf 3coilff1-Stt 5- 5 k 

g/m 2 k L . - iU^h«±IESU£WI 1 k |3HH<7)IS5jI^ 

[0 1 38 3 it® 04 3. 

l*><b&.g»2«k U «St}5 1i0lnf$:0%ttl, 

kftic. ©w««3^i+gtt mmm) ^skg/m 
2 k l. zi\imii±umifcm 1 k ismh^©^^* 



[ 0 1 3 9 3 }iMM4 . 

0 2 3 t * fiiil^liitf* 5 0 ^Sg 2 £SUI 7 1> <fc Xf 

m3^^msiMit:6mmmb u m2&$mi<7> 

%. m£^m<oe*^P£Ti£:£J9©*Srro<7)9 
0%k-TSk^K. BBP*0%, @#4kg/m2iOffi 
lBS!ift&» 5 1* PfttS-r £ CktwJ: ^T®^#S 3 <7>£ 
fhBtt (H^JK) * 5 k g/m* k U iittWi JJE 

^as0fl2 6 tmm<?>wmwm*imi,tz. 

[0 140 3 #MM5_ 

ff«fF*f» 3 * 7 i/U 1- k«fliS^» 5 1 frhKZ 2 
Sk U 8liig83«£feW5 lc7)Sn^0%k-r-&kft 
fc. iR^WJSS^IfBft (BffiKK) £5kg/m*k 
L . .1 ixW^f-tiLktB^JSM 2 6k Hato«*«fll»flc£ 

[01413 &MMS_ 

IfcU tHIIBI»ft»5 1<^P4i*0%fc-r*4:2t: 
fc. ©WttJ33tf)-£tfBff (BSfJK) S:5kg/m^ 

t . z tiwu*±mmtm 2 6 k Httooiraflr ittt* 

[0 1423 C ±SE*SB*WtJ J:Vifc«Wt= 

£^z%t,iiiz®&^tmmz^x. ®.&tfm3crm 

[0 1433 ^^:. ^-iRil^fijt^MWtttltc^V^T 
11 J I S A 1 4 1 6fcSse$*l4»Hl££«fflLfc 
J MSa30lfB^«^£-4T dik^ioTJt^L^. 
*>. JtWJ 1 <0«jBiH«St«sfc:lt«UT 1 k H zJMTT 
MiS«^* < 3dBJa±|6)±L./v:tC0*©. 3dB*Sfl 
dBm±[6]±Lf>:t><7)f-0. 1 dB5fciffi_kL*:k^£ 

[0 1 44 3 dft^j^^l&v^LftS^-r. 
i5, 4S«^©jg^«l3tWC«^S^Jfi0>i 1-2 5 . 
*»J;tfiOft0dl— 3fcowc«i. fpfiiStem*-e<7)tt«k 

*tz« i c . 6 « tumoem&ffiikmzmh s ^Mcaj 2 

6-52, fc < fct/iM8m~6tovvai s -?-cOtt«ffl 

?r^2t;, ifOT^*s-^3t-?-n-en*-r. 

[01453 
(II 3 
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[0 148] tt:. 111 9tzmmi*s£V}mmuz 
mc&^m&te<nwmfrfrhwi£h%h)mm i com 

1 2lz{&b&m&&m&Mz£&mmi&£&ffl%L$ic\' 

t izm-tt mz. m 2 2 iza 6 mmti&^m&fcnit 

ftcom&m$zfrL>&mb%himMi 2<r>^Mm^^\ 
^tzmzmmizitnLxxkiT&z. 
[0149] zcot&gk. ^wmmmiz&io&m.i&g 
m&fa<nmm§&tfft±.Lx\,^hzbt>mi3,ztitz. % 

Hfl60iJ2 3&^L2 5. i>i;lX5 0^^L5 2tfc 

W8&<7)&Wco%^U&*?. nmilnZ^MZb'lz^ 
mzm^hZbtfX'%hi><F>b2iz.t,tih. 



[0 1 50] 106015 3. 

HI 5^-r«k3tC, m^*/W!2J:, S2A'*;H 

6t. -r^m, m2^*/i-m2. ecomiz'pmmb 

LXWMMM3 t^S4 ^fiti^®igW^5t«sl tfc 

§v«4t*nc. 4>ra«^SL -ttdnibQsmAbvBfemm 

3 *5-£if-^«fc*t LT 2 5 %*>8ft*e>rt£ft 5 £ HI 
KJ&*-4fc#fc. 9}fM3tUfS3 0mm, 

mi. o*.g/mt?)7 3Ljuh*&mi.. zwmfe&it 

®a^mi^-^UJl20B5«tcMLT-?-05%i:L. $ 

t>iz&m 4 coi&g^n-ji $ %imm%mm& i 

±JS$<0 5 0%i:L*:. -eLT. JfSl^*/W12£±j£ 

ft. nmnmuzm$.ft£tt&&tt$:mmiiB$:Wk< 
£mmiztt-?z>itmx'5o%bL. jw$5mm. mmm 

lkg/mi, fttt'5¥tt^l OOOkPattSi:* 
jIMM£5 cmVcm 2 -sec. KtfflSL. 3? 

1 . S?S2v**;Wf 2. 6<£>fgPi£l 5 0mmi; tT«R5S 
#«it*l$:SjSL^. 

[0151] ,r ^©ig^flmtt 1 Ji, K^MiSiiC^ 5 0 
0Hz£g£L*:i><^T'£>'K HI . IS2/N"^Ji2, 
6^^1 5 0mrali. tfc^JiliggCO 1 /4}fcRf7)8 8 

%(;ffl^t. him-^u^2ojj${4. wc&wmsv&L 
&<T)\/\ 3 6tLTfitjftL7ti>?)T'£>s. 

[0 1 52] HJfe0"J5 4 

®.n-&m 3 crk^^mm^m 1 ^*>i<m 2 cobbwic** 

LT 9 0%fc U i^l^Hi±ISHWJ5 3 t £< mm 

iz Lxmm^ffij&fr 1 £isb£ Ltz. z\ nwM^mim 1 

«i. l££J?]«ISc£ 5 0 0Hz £t££L. 1 , SS2^* 
>WI2. 6tfDHKIl 5 Ommll fS^JUSS^O 1/4& 

Wmcotii&n 1/13 6 LTfitj£L*:t<0T'£>.g>. 
[0 1 53) H*fe0>j5 5. 

£SUf 4 «gk-^ftS$ £ SiSiSMW«Jt«s 1 «0S^ 
#»Jg 3 k £§Uf 4 LT 7 0 

^nm%5*imwi.%.-?hbmz, mi. m2***A>m 

2. 6 ^Ifl £ 1 0 0 m m i: L » £ iXl^Mi±ISHS6^l 

5 3 k ± < mmiz lt ©ae^flfitfls 1 &a©§ l* . * 

, d atSMimttt 1 ti . H^flttR^ 850HzC 
IS^L, Rl, 1%>2}^)VM2, 6«100ram 
Ji. l£^&&m/4&ili:|I|-T'£>9. Ml'*** 

m 2 com* i&fcmm&cofc&cr) i/8ot ut«js 

L^t^T$>&. 
[0 1 54] »^I5 6. 

2$UI 4 <0Btk^*Wt ? Sr ^ISiSM^fiJt* 1 coft^Jl 
S^70%fcL. S^S4rtfc^FalJit0^S. tthh 
©^ttS 3 i: 4 cT^lt^at^ LT 3 0 %£7)^« 

•ort«ft5*i«ajw*i:*fc:. mi. S2^*^u 
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12, 6<7)mm* lOOmmtU £ft£0ltiUh££ifc 

m5 3k£<mmzLxm.& : gim#i &isitL*:. c 

cOtRjg^JSfls 1 14. I£5&i}i£®2r 8 5 0 H z tt£5£ 
U mi. ^2v^;US2, 6corailOOmmlJ. |£ 
JSB &SSC?> 1 /4 ttft fc PI— T* 0 . ft 1 > **/WI 2 CD 
JS£J4. K£J9»R<9»jtl) 1/8 0 k L.Tfl»£L;fck 

[0 15 5] HM095 7. 

SE*Ui4rtfc:<HSIJI <9»»J13fcS*Ji4> co^^ 

lt i o %<^w£oi*m 5 £ i mmfe l . $ 

1. S2v?*;m2, 6<9l§iPI£2 5 0mnikL. .I*L 

jawi±ssetw 5 3 k £ < mmz lt ©sswrajt* i 

£88§Lfc. >LO®jg#*itflai4. l£5£JSjggfc£ 3 0 
OHzCRjgU mi. 12A*^/H2, 6^raP12 5 
0mmi4. |^M<01/4Sft«l 1 3%t«l 
U * 1 2 <7>J5£ f4 . tt£JffifflRaifc*a 1 / 

2 2 0 0 k LTffiALfc 
[0 1 563 Iiifef5»|5 8. 

£*Uf4rtfc. P"J8*5*4«RjeU £ft.4>tf>#»Hlf 

9 o%<7)®mmt-t& t&iz. mi, %2>^ivm2, 

6 <Oiaf^£ 2 5 0 mm k L . dixJa^f±±IBSHSW 5 3 
fc±<|il«tc:tT(Ki£#«jt«s:l$rgittJt. .Itf>i&i£ 
^ffijfft 1 14. !S?gjg&$c£ 3 0 0Hz fci&SSU * 
1 , $2'1*yUg2, 6C0HP12 5 Omrali 
ffcm,/4ifcftcDl 1 3%^fflSL, W>\J^)VM2<r) 
J1S14. iS©ffift»<0»<oa*«) l/2200i LTfit 

[0 1 57] S?iECT5 9 

@ 1 7 tSR-f-J: 3 fc. +IUI*ft**ffli 3 fc . ££U14 

k. &3^*)um8co3m?mi&L m&^tmiki^; 

*Ttt5Ji) . Jtmfc«*fc*3><*/Wi8»i % JH2 
vn'*/U-J1 6 km 1 2 . pR^WJI 3 £*:{4£$\ 

&m$im3J-<*)i>8(o£:m&<r>i%. -e-coa&gs-ik 

g/m 2 kf htMz. Ml. M2;**>WB2. 6tfOH 
Pra2r 1 50mm!: L. £ WaWiJJKSSttH 5 3 fc :£< 
H«tc LTflMMMUJStt 1 SrSSitLfc. ZcoW&^ffiiM 
SSSWft»*5 0 0HzCKSU Ml. M2 
^*/WB2 . 6<7)fSPil 5 0mmli, lS5£Jij&$fc<7) 1/ 
4tt*«08 8Kfcffl3U IlA-^H2^)f?li, 15 

[0 1 58] |?$fe0"]6O. 

USSCT 5 9 fc HUHc. «flSI««:9HMif* 3 fc . SJMM 
fc. M3A*;WI8<03JIT*«l£L. ffi3^^«l8<0 

»aawBBP**asas3^*;u8o^iiiflio5 oxt 

f&fcftfc. mi. m2;\'*/W12. 6c7D^PiSrl 50 

mmtu itiia>HiJjeioiw 5 3 1 £ < Piatc lt 

i&jg^fltjitt 1 £ «J6 Ufc . CI cODflig^^f*: 1 « , IS 



jaaaaRisooHzfcBteu. mi. jr2^^ji 

2. 6al3Hl 5 0mmB, BB£ffl^m/4tt£e> 
8 8%(Cffi3U mi^^Ji2o^$(i. R£n»ft 
OifcgcO 1 / 1 3 6 fc LT»Jftbfct>^)Tft* . 
[O 1 59 3 HJS0IJ6 1. 

•tiHW^iaWtffliSfcs 2$v®4fc. M3-><*/Wi8«0 
3JiT'8ll£L. »3-''<*A'Ji8<0KB?L<0BBP**SK 
3ft 3^*tV8 o>£ffim<7>2 0%, -£<7>B3&Jg£ 0 . 5 k 
&/m*fthtMz. mi, M2vC*/M|2. 6C0S 
I^lSOmmtL, i*U2WiiJJEWfc«5 3 fc£< 

ByeH*»*5ooHzt:aft«t» mi. m2 

A*/H2, 6<DfSJPSl 5 0mmli, l£j£jgi£gt<7) 1 / 
4ttAa8 8%tc4B3U mi ^^^20^$ ti. IS 
£JffiftRe>iftft*) 1 / 1 3 6 fc LTflMfcbfc: i><9T** 
4. 

[0 1 60 3 Htt0l6 2. 

m3/N-^;U8c0^ffi«<02 0%. -ecOM^S^ 10kg 

/m*t-t&kMz, mi, m2/u-jpj§2, 6coraps 

i-150mratU i WS^HUbffiSatW 5 3 n 

iwt* is«ja?^t*5 ooHztijgL, mi , m2>\- 

*)Vm2. 6C0SPH1 5 0mm{4. ift^8a»tf)l/4 

ffla»<0«ft<01/l 3 6kLT«llSUfc«><OT**. 
[01613 ^M^tJ6 3. 

f lA^/H2«S5rO. 8kg/m2tL, 9$ 
5-8 mm, ftW»tt#£ 5 0 0 k P a . ji^*S:8cm 
3 /cm 2 -sec. CSOIL. mi. m2^^PJi2, 
6iOHKi£ 150mmtU Cl W^HiUeH^J 5 3 
k^<[nia^LT©iI ; &a5t«£l *«Jfttfc. i^®it 

1 «, st^n ^ss: 500HZ fc«6u m 

1, m2^;^3|2. 6«or B 1Pil 5 0mmli. IS^J§^ 
»<01/4««<©8 8%fcfflSt» S1A'^H2«0J| 

$J4. w$tmm?m<m&<?> l/sst LTHWLfc 

[0 1 623 |dlM6 4. 

SU'!^/H2^)ffiSfSS: 9 k g/m 2 k L. ff??-l 
Omm. S(f5*14^Sr 1 50 Ok Pa. ii$\.4&2cm 
3/cm 2 -sec. mi . m2^*/Wi2. 

6«SPB5r 1 5 Omm k L. ijxJaW4±IMafc«5 3 

t^<ra«fcUT«a»i«t«ci&«jttfc. i^isis 
^ffl3t(* 1 14. suasraate 5 o 0 h z ickje l. m 

1. »2^WB2. 6^Pa1PSl 5 0mm{4. tS^^iS 
1 /4 88%CffiSL.su 2 Wff 

?J4. iftJgfflj«R«>ff(^)»ft<0 1 /6 8 k LT««Lfc 

[0 1 6 33 HSfe^l6 5. 
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m i 2 iztuftmrnK^mnmim i K*A,m 
a* in, mgmimz 50 oh zizm%.L, mi . m 

2;n'*/PJ1 2, 60[g|gl 5 0mmii. IS^lfciSctf) 1 
/4S*^88%t:fflSL, SH^/1-Jf 2«JI£{i. 
RSBB»fttf>»*e) l / 1 3 6 fc LfcfcoT* 

[0 1 64 3 Hte#J6 6. 
SI 1 2 ££(?&Jtjl7LaMn**ft 1 

2<rykWm.<7) 5 0%k L. ifiJJWULbEWiWS 3 fc 

UBtffcin. i&eju&gtesooHzKi&gu si, 

S2A-*;H2, 6coraPil 50mmfi. Ifcgjgj&ifccD 

i±. 'AsmmknteMcD i / 1 3 6 fc lt«rS:u^ to 

[0 1 65] |0fcW6 7. 

si i ;<c*/wi 2 w-s«a?L«ia*teji»tt*3rr a 

g|Stitoffii«£«I?IJB£BIK ^BpWtc*f-rSJt^T3 0 

%fc u i*ua5i-n±iEaat«5 3 mmizLx®. 

Jl]i£?&£5 0 0Hz£f£5£U SSI, Sl2^*/Wi2, 
6<0|§P§1 5 0mmli f&£jgj&&<01 /4tft£088 
XfcffiSU Sll^*/Wi2<0J?Sli. g*5gffl»S<0» 

36 t LTflfjfcLfctO-C&S. 
[0 1 66] HSfi0fl6 8. 

as i 2 izmi&nmiiBWUzmm&zm't h 

0%k L. iilJ2WH4JJE**t«5 3 fc £<R«fcl/C 
©jt^fifjtf* 1 * «J6 Lfc . - OOtiHfflB&f* Hi . » 
5£JS&3i)c£ 5 0 0Hz fc|£5£ L . m 1 . SI 2 y 
2. 6«15 0mmli, l£5£Jfj£gfc<0 1 /4ifc^cr> 
8 8KtCfcSU ftl"*/VJ|2aJV3tt, K^ffllKK 
C9ifcl<01/1 3 6k LTffif&Ltzi>cr>-C$)&. 

[oi 67] ^mme9_ 

SH^*/PJI2<Offi^«5:0. 5kg/m*fc L. iift 
1^9cm3/cm' - sec. ICpSL, •rftfctfMiJ: 
5 3 k £ < little LT©jl#»3t* 1 £M3tL 
fc. i^iSSW^itfrni, l&£^3Sc£5 0 0Hzk: 
1£5£U §11, SI2/n'*;1-JI2. 6cOFtSJPIl 50mm 
tt. BUg«WR<0 1/4ife*«»58 8%fc:ffi3L, SH^' 
2<7)@£ti. iS^jg^SO^tT) i/l36tL 
Tf8l£Lfci>«0-C*>.&. 
[0 168] ^#17 0 

3ll^*;l<Jf 2<7)S&>££ 1 Okg/m'fcL. 
10mm. Mm&&* 1 4 00k Pa. il$vfi£ 1 . 
5cmVcm! - sec. Izm^T h fc ftt. SI 1 . SI 
2n^)VM2, 6^iaH£ 1 5 0mmfc 1_. .IftfcWli 



Lfc. ico9Be^«ei«£ i (i. s^jg&st^ 5oohz 

fclfc^U HI. flS2-r?*>Wi2. 6«0^Hl50mm 
<i. !&^^01/4jfcKtf>8 8%lcfflSU flSl't 
*;UJf 2 CDJI $ (i. iSSJUMfeCOifciKO 1 / 6 8 k LX 
ffif&Ltii><?>X'$>Z>. 
[0 169] |IS£01J7 1. 
SI 1 rt*)Vm2am®8LZ 9 k g/m* tL. 
mm. 1 cm'/cm' sec. fcPKU SI 

1. SI2^*/Wf2, ecDffimil 50mmtU Cltl 

tzmiissmam 5st^< mwuz vx^^m^ 1 

SrSSilLfc. ;<0«i»a«Bi*l«. K£fflttl&*5 0 
OHztlSjgL. flSl, minimi, 6C0HB1 5 
Ommli, ^^?S^01/4^*<7)8 8%tCfflaL. 
SSl^*/l-JS2<7>JS$ti. S^jS^<?)^(7)1/2 2 
7fcL.-Cfl§j£Lfck<7>-efc£. 
[O17O]§*tS£0IJ7 2. 

SH^'*^J12<7)®S&g£0. 5kg/m^ JP$£l 
0 mm i: L. jH^lSS" 1 0 cm 3 /c m 2 ■ sec. (Cfl 

flSl . SI2v\"*;UJf 2, 
Omma. ^W^MiJiie^ife0iJ5 3i:^:<|5l^L 
Ti»jg^«Jftflsl*SJtLfc. znWM^ffi&ftlli. 
t&Mm%m.Z 5 0 OH zlcfg^L. SSI, 12a'^H 

2. 6WraPgl 5 0mmli tS^S«SC01/4^ftO 
8 8%tcffllU. S1WN-^a2 0@S{i. IS^JSiftSc 
OMftO l/6 8kLXffim.Ltzi><r>X'h&. 

[O171]|Ufe0iJ7 3. 

S?i vn-^ji 2 *^fttfXV^x^r)\sfre>tc%>mmi. 

raiA { »ii?LS:l^<^ffl«O5 0%T'fc.i»t,Oi:t. § 
^^^•CDffi^Jg^O. 9kg/m', JS$J3mm. i 
JfWtt^Srl 1 0 0k Pa. MM5cm 3 /cra J • 
sec. £l3S-f &fcftfc:. Sll . SI2vs'*;W!2. 6 
O^PSS: 1 5 Ommi L. iW3UWi±laajttW5 3 t 
£<l^ttHcLT®^#«affcl£SSi3tL*:. ^tfOffllitW 
flfit*l»i. Bk«ffl«»«r500Hz*c»«L. Sll, 
St2/t*/Wl2, 6<O^Pil 5 0mmti. EkfefflWkc?) 
1/4^08 8%lCfflSL. SH^'^;Pii2c7)J?$ 
(i. IS^Jfl»St*0»ftOl/2 2 7 k LTtf^LJtt<0 

[0172] CPflSE^D 53-73 C*5V% 

r»^>*ifc(»ia»flBtftfc:onT . J I S A 1 4 1 6 

kg/m^dr'jx^r/HS^^SIl^N'^M. ffiJ¥ 
0. 5mm^«^^2y^^ilk LTfigfflL. iil^ 

<nmnkk ztietHDi&m&mmitk -as*fcit«BMf 

Sr%t'«7FL/2. IS^^corfeJ±^-tc*5^T{i. 

(± 1 0HzcO¥«?) tI*5(t«»lS]±^-Sr%T'*^ 
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l/c. zii^n&Mkz&m&ntmftnimt ttizm c o 1 7 3 ] 
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